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PUPIL  TEXT  CONTENTS 


WHOLE  NUMBERS  AND  DECIMALS 

Place  Value  •  Addition  and  Subtraction  •  Estimation  and  Rounding 

GEOMETRY 

Shapes  •  Angles  •  Lines 

MULTIPLICATION 

Whole  Numbers  and  Decimals 

DIVISION  AND  MEASUREMENT 

Division  into  Decimals  •  Perimeter  and  Circumference  •  Area  and  Volume  •  Capacity 

DIVISION  AND  MEASUREMENT 

Division  by  Decimals  •  Time  and  Temperature 

NUMBER  THEORY 

Divisibility  •  Factors  and  Multiples  •  Primes  and  Composites  •  Exponents 

FRACTIONS 

Addition  and  Subtraction  •  Multiplication  and  Division  •  Decimals 

RATIO  AND  PERCENT 

Average  •  Scale  Ratio 

APPLICATIONS 

Bank  Accounts  and  Interest  •  Sales  Tax  and  Discounts  •  Equations  and  Problem  Solving 

INTEGERS  AND  GRAPHS 

Related  Sentences  •  Ordered  Pairs  •  Addition  and  Subtraction  of  Integers  • 

Picto,  Bar,  Line,  and  Circle  Graphs 

TRANSFORMATIONAL  GEOMETRY 

Symmetry  •  Flips,  Slides,  and  Turns  •  Constructions 

Check  Up  —  Chapters  1  to  5 
Check  Up  —  Chapters  6  to  11 
Extra  Practice  —  Chapters  1  to  1 1 


SCOPE  AND  SEQUENCE 


The  following  chart  gives  an  overview  of  mathematical 
content  presented  at  this  grade  level  and  the  grade 
levels  below.  It  shows  the  extent  to  which  each 
mathematical  topic  is  presented  from  grade  to  grade  in 


the  HOLT  MATHEMATICS  SYSTEM.  It  is  hoped 
that  this  will  help  you  to  better  prepare  your  lessons 
for  a  successful  teaching  experience. 


Grade  4 

Number  and  Numeration 

Using  digits  to  write  numbers  0-9,  p.l 

Names  of  numbers  0-999  999, 
pp.  16-17,  33-34,  39 

Place  value,  expanded  notation 
ones  and  tens,  pp.  2-3 

3  digits,  p.  16 

4  digits,  p.  33 

5  digits,  p.  34 

6  digits,  p.  39 
tenths,  p.  145 
hundredths,  pp.  214-219 

Comparing  numbers  through  9999, 
pp. 35-36,  230 
decimals,  p.  146 
fractions,  p.  13 

Ordinals,  first  through 
fifteenth,  p.  4 

Skip  counting 

by  twos  through  tens,  pp.  65-66 

Equations,  pp.  228,  230,  249 

Inequations,  p.  230 

Odd  and  even  numbers,  p.  72 

Roman  numerals,  I-C,  pp.  56-57 

Rounding 

to  nearest  ten,  p.  81 
to  nearest  hundred,  p.  92 
to  nearest  thousand,  p.  233 

Estimating 

using  tens,  pp.  84-85 
using  hundreds,  p.  93 


Grade  5 

Number  and  Numeration 

Whole  Numbers 

Average,  pp.  284-286 

Read  and  write  numbers  to: 
thousands,  p.  14 
hundred  thousands,  p.  20 
hundred  millions,  pp.  22-23,  25 
billions,  pp.  174-175 

Comparing,  p.  17 

Equations,  pp.  1-2,  165-175 

Inequations,  pp.  166,  168,  169 

Exponents  (10 ‘-lO"*),  p,  222 

Place  value  to 
thousands,  p.  14 
hundred  thousands,  p.  20 
hundred  millions,  pp.  22-23,  25 
billions,  pp.  174-175 

Prime  numbers,  pp.  150,  213-215 

Sieve  of  Eratosthenes,  p.  215 

Composite  numbers,  pp.  213-215 

Functions,  pp.  184-185 

History  of  math,  pp.  1 14,  215 

Properties  of  addition 
commutative,  p.  198 
associative,  p.  198 
property  of  zero,  p.  198 
using  properties,  p.  199 

Properties  of  multiplication 
commutative,  p.  200 
associative,  p.  2(X) 
property  of  1 ,  p.  200 
property  of  0,  p.  2(X) 
using  properties,  p.  201 

Properties  of  division 
property  of  0,  p.  202 
property  of  1,  p.  202 


Grade  6 

Number  and  Numeration 

Place  value 

to  hundred  thousands,  p.  1 
to  thousandths,  p.  2 
to  ten  thousandths,  p.  3 
to  millions,  p.  10 
to  billions,  p.  1 1 

Read  and  write  numbers,  one  to 
hundred  thousands,  p.  1 
thousandths,  p.  2 
ten  thousandths,  p.  3 
millions,  p.  10 
billions,  p.  1 1 

Comparing,  pp.  24,  26 

Rounding 

to  nearest  100,  1000,  10  (XX), 

100  000,  1  000  000,  p.  12 

to  nearest  tenth,  hundredth, 
whole  number,  pp.  13,  138-139 
to  estimate  sums,  p.  14 
to  estimate  differences,  p.  14 
to  estimate  products,  p.  84 
to  estimate  quotients, 
pp.  138, 140 
percents,  p.  232 
money,  p.  2 

Properties  of  addition 
associative,  pp.  20-21, 1% 
commutative,  pp.  20-21,  1% 
of  1  and  0,  p.  169 

Properties  of  multiplication 
associative,  p.  63 
distributive,  pp.  76,  82 
of  1  and  10,  p.  164 

Alternate  method  of  multiplication, 
p.  83 

Properties  of  division 
of  1  and  0,  p.  164 

Factors,  pp.  157, 162-163,  168-172 

Prime  factorization,  pp.  168-170 

Divisibility 

by  2,  3, 4,  5,  6,  8,  9,  pp.  157-161, 
172 


V 


Grade  4 

Number  and  Numeration 
continued 


Fractions 

concept  of  fraction 

1,1,1),  pp.  129,  240 
68  10  ‘  ^ 

equivalent  fractions 

2  3  4  5 

1,^),  pp.  130,  134 

comparing  using <,  >,  =(1,1), 
p.  131 

numerator,  denominator,  p.  129 
fractionsasU^.j.^.^.^, 

-H),  pp.  134,  214-215 

fractions  greater  than  1,  p.  135 
hundredths  as  fraction,  p.  214 
parts  of  a  set,  p.  241 
writing  fractions  as  decimals, 
pp.  238-239 


Decimals 

tenths,  pp.  132-133 
ones  and  tenths,  pp.  135,  140,  145 
hundredths,  p.  215 
units-hundredths,  pp.  216-217 
tens-hundredths,  p.  218 
thousands-hundredths,  p.  219 
comparing  using  < ,  >  ,  =  (ones, 
tenths),  p.  146 

comparing  using  money,  p.  225 
comparing  (10  (X)0  through  0.01), 

p.  226 

rounding  to  nearest  whole,  p.  232 
rounding  large  decimal  numbers, 
p.  233 

writing  decimals  for  fraction 
numbers,  y ,  pp.  238-239 

Zero 

in  addition,  pp.  21-22 
in  subtraction,  pp.  27-29 
in  multiplication,  p.  64 
in  division,  p.  123 


Grade  5 

Number  and  Numeration 
continued 

Distributive  property,  p.  203 

Order  of  operations,  pp.  280-283, 
287 

Expanded  notation,  p.  72 
of  measurement,  p.  115 

Divisibility  rules  (2,  3,  4,  5,  9,  10), 
pp.  206-209 

Factors 

common,  pp.  210,  212,  216 
greatest  common,  p.  217 

Multiples 

common,  pp.  218-220 
least  common,  p.  221 

Fractions 

Meaning 

numerator,  denominator, 
pp.  229-230 

Parts  of  a  set,  pp.  230-231 

Comparing,  p.  232 

Adding  and  subtracting 
like  fractions,  pp.  233-234 
unlike  fractions,  pp.  246-248 

Writing  as  decimal  equivalents, 
pp.  235-236,  253 

Equivalent  fractions,  p.  238 
writing,  pp.  239-240 
checking,  pp.  242-243 
lowest  terms,  p.  241 

Mixed  numerals,  p.  244 
improper,  proper,  p.  244 

Common  denominator,  p,  245 

Least  common  denominator, 
pp.  249-250 

Written  as  percents,  p.  257 

Relating  fractions,  decimals, 
percents,  p.  258 

Decimals 

Place  value 
tenths,  pp.  10,  13,  28 
hundredths,  pp.  10,  12-13,  28 
thousandths,  pp.  24-25,  28 

Comparing,  p.  17 

Estimating  to  place  decimal  point, 
p.  13 

Fraction  equivalents,  pp.  235-236 


Grade  6 

Number  and  Numeration 

continued 

Primes  and  composites,  pp.  43. 
166-167, 172 

Greatest  common  factor^ 
pp.  171-172 

Multiples,  p.  173 

Least  common  multiples,  p.  174 

Averages,  pp.  235,  237 

Roman  numerals,  other  systems, 
p.  59 

Order  of  operations,  pp.  18-19,  26 
Exponents 

powers  of  10,  pp.  176-177 
expanded  notation  using  powers 
of  10,  p.  177 

evaluation  squares  and  cubes, 
pp.  178-179 
Fractions 

concept  of,  numerator, 
denominator,  p.  185 
adding,  subtracting,  like 
fractions,  pp.  186-187 
unlike  fractions,  pp.  191-195 
using  least  common  denominator, 
p.  195 

mixed  numerals,  pp.  197, 

202-204 

equivalent  fractions,  pp.  188, 
198-199 

lowest  terms,  p.  189 
comparing,  p.  190 
properties  of  addition  of 
fractions,  p.  1% 
improper  fractions,  mixed 
numerals,  p.  197 
decimal  equivalent  of,  pp.  200, 
215 

repeating  decimals,  p.  216 
reciprocals,  p.  209 
Multiplication 
parts  of  a  whole,  p.  205 
whole  number  by  fraction,  p.  206 
fraction  by  fraction,  p.  208 
of  reciprocals,  p.  209 
of  mixed  numerals,  p.  213 
Division 

using  reciprocals,  pp.  210-211 
of  mixed  numerals,  p.  213 
properties  ofO  and  1.  p.  164 

Decimals 

place  value,  pp.  2-3 

decimal  equivalents  of  fractions. 

pp.  200,  215 

repeating  decimals,  p.  216 


vi 


Grade  4 


Grade  5 


Number  and  Numeration 

continued 

Writing  decimals  for  fractions, 

p.  10 

Rounding 

to  nearest  one,  p.  28 
to  nearest  tenth,  p.  28 
to  nearest  hundredth,  p.  28 
money,  pp.  64-65 

Percent 

concept,  p.  254 

percents,  fractions,  decimals, 

pp.  257-258 

percent  of  a  number,  p.  259 
problems,  pp.  260-261 

Ratio 

concept,  p.  251 
using,  p.  252 
equivalent,  p.  255 

Rounding 

to  nearest  1,  10,  100,  1000,  p.  27 
to  nearest  one,  p.  28 
to  nearest  tenth,  p.  28 
to  nearest  hundredth,  p.  28 
to  nearest  thousandth,  p.  28 
to  estimate  sum  and  difference, 
p.  29 

to  estimate  products,  pp.  76,  87 
to  estimate  quotients, 
pp. 137-139 

Roman  numerals,  pp.  30-31 
Zero 

in  addition,  p.  198 
in  subtraction,  p.  198 
in  multiplication,  p.  200 
in  division,  p.  202 

Predicting  answers,  p.  97 


Grade  6 

Number  and  Numeration 

continued 

rounding  repeating  decimals, 
p.  217 

comparing,  pp.  24-26 
adding  and  subtracting,  pp.  6-9, 
201 

multiplication,  pp.  68-79 
division  of 

in  dividend,  pp.  102-103 
in  divisor,  pp.  126,  140 
on  the  number  line,  solutions  to 
equations,  pp.  280-281 

Integers,  negative  numbers 
meaning,  number  line, 
pp.  292-294 
addition,  pp.  295-2% 
opposites,  p.  297 
subtracting,  p.  298 

Number  sentences,  equations 
making  sentences  true  using 
>,  <,  and  =,  p.  18 
solving,  involving  addition, 
subtraction,  p.  19 
comparing,  pp.  24-25 
solving,  involving  multiplication, 
pp.  85,  254 

solving,  involving  division, 
pp.  136-137,  254 
solving,  involving  fractions, 
p.  207 

choosing  appropriate  equations 
for  problems  (X,  -^),  p.  253 
solving,  involving  +,  -,  X,  -t-, 
p.  254 

graphing  solutions  of,  pp.  211 , 
280-281 

using  related  sentences  to  solve, 
pp.  254,  278-279,  282-283 

Ratio  (Rates)  and  Percent 

Meaning  of  ratio,  writing, 

pp.  221-222 

cross  products  of  equivalent 
ratios,  p.  223 

using  cross  products  to  solve 
problems,  pp.  224-225 

Rates,  p.  225 

Percent 

explaining  ratios  as,  pp.  226,  229 
and  decimal  equivalents, 
pp.  228-229 

of  a  whole  number,  p.  230 
of  money,  p.  231 
rounding,  p.  232 
percent,  fraction,  ratio,  decimal, 
pp.  233-234 


•  • 
VII 


Grade  4 


Addition 

Whole  numbers 
sums  to  18,  p.  5, 

2  digits,  no  regrouping,  p.  6 

2  digits,  regrouping,  p.  7 

3  addends,  1  digit  in  columns, 
p.  14 

4  addends,  p.  15 

3  digits,  no  regrouping,  p.  17 
3  digits,  regrouping,  p.  19 
3  and  4  digits,  regrouping,  p.  38 

5  digits,  regrouping,  p.  39 

6  digits,  regrouping,  p.  44 
3  addends,  3  and  4  digits, 
horizontal,  p.  41 

3  and  4  addends,  3  and  4  digits, 
vertical,  p.  231 

relating  addition  and  subtraction, 
p.  26 

missing  addends,  p.  227 
estimating  sums,  p.  234 

Fractions 

fractions  with  common 
denominators,  p.  236 

Decimals 

adding  money,  pp.  153-154,  156 
tenths,  no  regrouping,  pp.  139, 

147 

tenths,  regrouping,  p.  141 
ones  and  tenths,  regrouping,  p.  148 
hundredths,  no  regrouping,  p.  220 
addition  with  regrouping,  p.  221 

Properties 

commutative  property,  p.  12 
associative  property,  p.  13 


«  •  • 
VIII 


Grade  5 


Addition 

Whole  numbers 
rounding,  p.  29 

2- digit  addends,  p.  7 

3- digit  addends,  pp.  6-7 

4- digit  addends,  p.  7 

5- digit  addends,  p.  7 

6- digit  addends,  p.  21 
to  billions,  pp.  174-175 
estimation  in,  pp.  268-269 
practice,  pp.  3,  9,  34,  265,  279 
related  to  multiplication,  p.  77 
word  problems,  pp.  5,  8,  18-19, 
26 

Fractions 

and  decimals,  p.  235 
common  denominators, 
pp.  233-234 

mixed  numerals,  p.  250 
unlike  fractions,  pp.  245-249 

Decimals 
tenths,  p.  1 1 
hundredths,  p.  12 
thousandths,  p.  16 
and  estimation,  p.  13 
money,  pp.  12,  16 

Properties 

commutative,  associative,  of 
zero,  p.  198 
use  of,  p.  199 


Grade  6 

Number  and  Numeration 

continued 

Average,  pp.  235-237 

Scale  ratios  and  scale  drawings, 
pp.  238-241 
problems,  p.  259 
times,  distance,  speed, 

pp.  260-262 

Probability,  p.  264 

Probability  and  Statistics 

Predicting  from  graphs,  p.  263 
Expressed  as  a  ratio,  pp.  264-265 
Compound  events,  pp.  266-269 


Addition 

Whole  numbers 

multiple  numbers,  p.  4 
multiple-digit  numbers,  p.  4 
estimating,  p.  14 

Fractions 

like  fractions,  pp.  186-187 
unlike  fractions,  pp.  191-195 
mixed  jmmerals,  pp.  202-203 

Decimals 
money,  p.  4 

tenths,  hundredths,  thousandths, 
hundred  thousandths,  pp.  6-7 
comparing,  pp.  24,  26 

Properties 

associative,  pp.  20-21,  196 
commutative,  pp.  20-21,  1% 
ofO  and  1 ,  p.  169 


Grade  4 
Subtraction 

Whole  numbers 

differences  to  18.  p.  5 
checking  by  adding,  p.  26 
2  digits,  no  regrouping,  p.  21 

2  digits,  regrouping,  p.  22 

3  digits,  no  regrouping,  p.  23 

3  digits,  regrouping,  p.  24 

4  digits,  regrouping,  p.  42 

5  and  6  digits,  regrouping,  p.  43 
relating  addition  and  subtraction, 

p.  26 

zeros  in  subtraction,  regrouping, 
pp.  27-29 

estimating  differences,  p.  235 
Fractions 

fractions  with  common 
denominators,  p.  237 

Decimals 

ones  and  tenths,  no  regrouping, 
p.  147 

ones  and  tenths,  regrouping, 
pp. 143,  149 

hundredths,  no  regrouping,  p.  222 
subtraction,  regrouping,  p.  223 
subtracting  money,  pp.  154-157 

Multiplication 

Relating  addition  and 
multiplication,  pp.  61-62 

Relating  multiplication  and 
division,  pp.  102-103 

Factors  and  products,  1  digit 
X  1  digit,  p.  63 

Zero  and  one  as  factors,  1 
digit  X  1  digit,  p.  64 

Multiples,  pp.  65-66 

Basic  facts 

up  to  5  X  10  and  10  X  5,  p.  69 
up  to  10  X  10,  pp.  76-77 

Commutative  property,  pp.  67-68, 

73 

Distributive  property,  pp.  74-75,  86 

Associative  property,  p.  82 

Multiplication  by  1.  10,  100, 

1000,  pp.  79-80,  83.  254 

Estimate  product,  pp.  84-85,  90, 

93.  255 

Partial  products 

no  regrouping,  p.  87 
with  regrouping,  p.  88 


Grade  5 
Subtraction 

Whole  numbers 
6-digit  minuends,  p.  21 
and  rounding,  p.  29 
estimation  in,  pp.  268-269 
practice,  pp.  3,  9,  34,  265, 
278-279 

word  problems,  pp.  5,  18-19,  26 
Fractions 

and  decimals,  p.  235 
common  denominators, 
pp.  233-234 

unlike  fractions,  pp.  247-249 
mixed  numerals,  p.  250 

Decimals 
tenths,  p.  1 1 
hundredths,  pp.  12,  14 
thousandths,  p.  237 
money,  p.  12 

Properties 

commutative,  associative,  of 
zero,  p.  198 


Multiplication 

Relating  multiplication  and 
addition,  p.  77 
division,  pp.  108-109 
Basic  facts,  p.  69 
Factors 

common,  pp.  210-212,  216 
greatest  common,  p.  217 

Multiples 

introduction,  pp.  218-219 
common,  p.  220 
least  common,  p.  221 
Properties 

commutative,  associative. 

pp.  200-201 

of  zero,  of  one.  p.  201 
Estimation  of  products,  pp.  76,  87, 
270-271 

Practice,  pp.  69.  88-89,  1 14,  197, 

266,  278 

Multiplication  algorithm 
of  2  digits  by  1  digit,  p.  73 
of  2  digits  by  2  digits,  p.  85 
of  3  digits  by  1  digit,  p.  74 
of  3  digits  by  2  digits,  p.  86 
of  3  digits  by  3  digits,  pp.  88-89 
of  4,  5,  6  digits  by  1  digit,  p.  75 
of  multiples  of  10  and  100,  p.  84 
by  multiples  of  10,  100,  1000,  p.  71 
by  1.  10.  100,  1000,  p.  70 


Grade  6 
Subtraction 

Whole  numbers 

multiple-digit  numbers,  p.  5 
estimating,  p.  14 

Fractions 

like  fractions,  pp.  186-187 
unlike  fractions,  pp.  191-195 
mixed  numerals,  pp.  197,  202, 
204 

Decimals 
money,  pp.  5,  252 
tenths  to  hundred  thousandths, 
pp.  8-9 

making  change,  p.  252 


Multiplication 

Meaning  of,  pp.  57.  76,  82 

Whole  numbers,  pp.  58,  60-61 , 
64,  66-67,  82,  87 
by  1,  10,  100,  1000,  p.  60 
by  multiples  of  1 0,  p.  6 1 
by  2  digits,  3  digits,  4  digits, 
pp.  64,  66-67,  87 
money,  p.  65 
zeros  in,  p.  67 
alternate  method,  p.  83 

Decimals 

tenths,  pp.  68,  70-72,  75-76,  79 
hundredths,  pp.  69,  74,  77,  79 
thousandths,  hundred 
thousandths,  pp.  78-79 
byO.l,  0.01, 0.001,  p.  73 
percent  of  amount  (interest), 
pp.  249,  252 

Properties 

associative,  p.  63 
distributive,  pp.  76,  82 
0  and  1,  p.  164 

Rounding  and  estimating,  p.  84 

Equations,  p.  85 


ix 


Grade  6 


Grade  4 

Multiplication 

continued 

Multiplication  algorithm  with 
regrouping 

2  digits  X  1  digit,  pp.  89,  94-95 

3  digits  X  1  digit,  pp.  91,  124 

2  digits  X  2  digits,  pp.  252-253, 
265 

3  digits  X  2  digits,  pp.  256-257 
Missing  factors,  p.  246 

3  factors,  p.  273 

Decimals,  multiplication  by  10, 
p.  250 

Division 

Meaning  of  division,  p.  101 

Related  sentences  (X, 
pp.  102-103 

Dividing  1-  and  2-digit  numbers, 
by  2.  3,  4,  5,  pp.  104-105 
by  6,  7,  p.  108 
by  8,  9,  p.  109 

Division  by  10,  100,  1000,  p.  122 

One  in  division,  p.  106 

Dividing  by  powers  of  ten,  pp.  107, 
254 

Division  with  remainders 
(problem  form),  pp.  112-114 

Dividing  powers  of  ten  by 
1-digit  divisor,  p.  115 

Estimate  quotient  to  nearest 
10  using  3-digit  divisor,  p.  1 16 

Dividing  3  digits  by  1  digit, 
no  remainder,  p.  117 

Dividing  3  digits  by  1  digit, 

with  remainders,  pp.  119,  258-259 

Checking  division,  no 
remainder,  p.  118 

Short  form 

3  digits  by  1  digit,  pp.  120-121, 

260 

4  digits  by  1  digit,  pp.  261-262 

Zero  in  division,  p.  123 

Finding  average,  pp.  164-165 

Missing  divisors  and  dividends, 
p.  247 

Rules  for  divisibility,  2-6,  p.  264 
Decimals,  division  by  10,  p.  251 


Grade  5 

Multiplication 

continued 

Decimals 

a  decimal  by  a  decimal, 
pp.  94-95 

a  decimal  by  a  whole  number, 
pp.  77-79,  82 

a  whole  number  by  a  decimal, 
pp.  92-93 

Word  problems,  pp.  80-81,  83, 
90-91, 271 


Division 

Meaning  of  division,  pp.  101,  103 

Basic  facts,  pp.  102,  133 

Division  involving 

1 -digit  divisor,  2-digit  quotient, 
pp. 104-105 

1 -digit  divisor,  3-digit  quotient, 

p.  106 

1 - digit  divisor,  zero  in  quotient, 
p.  142 

2- digit  divisor,  1 -digit  quotient, 
pp. 136-137 

2-digit  divisor,  2-digit  quotient, 
pp. 139,  141 

2-digit  divisor,  3-digit  quotient, 
p.  141 

2-digit  divisor,  zero  in  quotient, 
p.  143 

by  1,  10.  100,  and  1000,  p.  107 
by  multiples  of  10,  pp.  134-135 
remainders,  pp.  145-146 
Related  to 

multiplication,  p.  101 
multiplication  by  0.1,  p.  108 
multiplication  by  0.01,  p.  109 
Estimating  quotients,  pp.  137-139 

Zero  in  quotients,  pp.  142-143 
Checking 

no  remainders,  p.  144 
with  remainders,  pp.  146,  151 
Properties,  p.  202 
Divisibility  rules 
(2,  3.  4.  5.  9,  10).  pp.  206-209 
Short  division,  pp.  272-273 

With  decimals,  pp.  274-277 

With  money,  pp.  275,  277 

Practice,  pp.  114,  133,  148-151, 
197, 267 

Word  problems,  pp.  103,  140 


Multiplication 

continued 

Fractions 

parts  of  a  whole,  p.  205 
whole  number  by  fraction,  p.  206 
of  two  fractions,  p,  208 
of  reciprocals,  p.  209 
of  mixed  numerals,  p.  213 


Division 

Meaning  of,  p.  93 

Related  to  multiplication,  p.  126 

Whole  numbers 
dividing  by  10, 100,  1000,  p.  95 
multiples  of  10  as  divisors, 
pp.  98.  100 

algorithm  1-2  digit  divisor,  p.  % 
checking  by  multiplying  without 
remainders,  with  remainders, 
pp.  98-99,  103 
remainder  in,  pp.  100-101 

Estimating  quotients,  pp.  138-139 

Properties  of  0  and  1,  p.  164 

Decimals 

in  dividend,  p.  102-103 
dividing  by  1 , 0. 1 , 0.01 , 
pp.  126-128 

one-decimal  divisors,  pp. 
129-132, 140 
two-decimal  divisors, 
pp.  133-134, 140 
three-decimal  divisors, 
pp.  135,  140 

decimal  in  quotient,  p.  141 
Fractions 

using  reciprocals,  pp.  210-211 
of  mixed  numerals,  p.  213 

Properties,  p.  164 

Divisibility  rules 
by  2-6,  pp.  89,  157-161,  172 


X 


Grade  4 
Geometry 

Recognizing  and  sorting 
solids,  pp.  192,  197,  199 

Rectangles,  squares,  p.  188 

Skeletal  models  of  cube, 
pyramid,  and  prism,  p.  191 

Solid  models,  pp.  185-186,  189-190, 
194-195 

Cross  sections  of  solids,  p.  200 

Classifying  solids,  p.  198 

Spheres,  p.  196 

Classifying  triangles,  p.  309 

Line  segments,  p.  187 

Intersecting  and  parallel 
lines,  pp.  306-307 

Segments,  rays,  angles,  p.  308 

Right  angles,  p.  193 

Congruence,  pp.  187,310-311 

Symmetry,  p.  318 

Circles,  p.  305 

Slides,  pp.  312-313 

Turns,  pp.  314-316 

Flips,  p.  321 


Grade  5 
Geometry 

Solids 

edges,  faces,  vertices,  p.  37 
making  and  drawing  cubes, p.  38 
making  and  drawing  rectangular 
prisms,  p.  39 

drawing  cones  and  cylinders,  p.  60 
Angles 

meaning,  p.  41 
naming,  p.  41 

measuring  nonstandard  unit, 
pp.  44-45 

measuring  standard  degree, 
pp.  50-51 

measuring  using  protractor, 
pp.  50-51 

congruent,  pp.  46-47 
types,  pp.  48-49 

Circles 

radius,  diameter,  pp.  42-43 
Polygons 

congruent,  pp.  52,  54-57 
names,  classifying,  p.  53 
properties,  p.  53 
See  slides,  flips,  turns. 

Parallel  lines,  drawing,  p.  58 

Parallelograms,  p.  59 

Symmetry,  pp.  297,  302 

Flips 

concept,  pp.  297-298,  305 
drawing,  p.  299 
using  mirrors,  pp.  300-301 
completing  flip  patterns, 
pp.  304-305 

matching  corresponding  parts, 
pp.  54-57,  299,  316 

Segments,  rays,  lines,  p.  41 

Slides 

congruence,  p.  306 
drawing,  p.  307 
matching  corresponding  parts, 
pp.  54-57,  306,  316 

Rotations 

rotational  symmetry, 
pp.  308-309 

congruence,  pp.  306,  309-31 1 
matching  corresponding  parts, 
pp.  54-57,316 

Making  patterns,  pp.  312-313 

Enlargements,  pp.  314-315 

Tessellations 
tiling,  p.  317 

Tangram,  p.  61 


Grade  6 
Geometry 

Angles 

angle  measures  of  triangles  and 
quadrilaterals,  pp.  40-43 
classifying,  obtuse,  acute,  right, 
pp.  36-37 

congruent,  pp.  36-37 
measuring  with  protractor, 
pp.  30-31 

Circles 

area  of,  pp.  112-113 
circumference  of,  pp.  106-107 
drawing,  pp.  38-39 
radius,  diameter,  chord,  p.  29 
Curve  stitching,  p.  51 

Illusions,  p.  45 

Parallel,  perpendicular, 
intersecting  lines,  pp.  44-45 

Polygons,  p.  317 
and  diagonals,  p.  46 

Polygons  inscribed  in  circles,  types, 
p.  47 

Polyhedrons 

drawing  on  graph  paper,  p.  273 
sets  for  solids,  types,  pp.  48-50 
Protractor,  pp.  32-35 
Congruence,  pp.  316.  318-321, 

326, 330 

corresponding  sides  and  angles, 
pp.  316,318-321 

Constructions 

angle  bisector,  pp.  326-327 
centre  of  a  circle,  p.  328 
copying  an  angle,  p.  330 
copying  a  segment,  p.  330 
perpendicular  bisector, 
pp.  324-325 

Coordinates  on  maps,  pp.  336-337 
Euler’s  relationship,  p.  333 
Puzzles,  p.  331 
Symmetry 

line,  pp.  315-317 
rotational,  p.  322 

Tessellations,  p.  323 

Three  (3)-D  polyhedras 
constructing,  p.  332 
drawing,  p.  333 

Transformations 

slides  (translations),  pp.  314, 
318-319 

flips  (reflections),  pp.  314-316 
turns  (rotations),  pp.  314, 
320-321 

enlargements,  pp.  334-335 


xi 


Grade  4 
Measurement 

Time 

24  h  clock,  p.  298 
seconds,  hours,  pp.  299-300 
days,  weeks,  months,  years,  p.  300 
decimal  notation,  p.  151 

Money 

making  change  to  $10,  p.  152 
adding  dollars  and  cents, 
pp.  153-154 

subtracting  dollars  and  cents, 
p.  155 

Metric 

centimetre,  metre,  decimetre, 
kilometre,  millimetre,  pp.  48-51, 
136-138 

millilitre,  p.  174 
kilogram,  gram,  p.  175 
changing  units  within  a  measure, 
pp.  52,  175 

choosing  a  unit,  pp.  54, 176,  266 

Temperature,  pp.  292-294 

Rounding,  p.  166 

Estimation,  pp.  47,  177,  272 

Perimeter,  p.  171 

Area,  pp.  267-272 

nonstandard  unit,  p.  267 
square  centimetre,  p.  268 
area  of  rectangle,  p.  269 
square  metre,  p.  271 
estimating  area,  p.  272 

Volume 

nonstandard  units,  p.  274 
cubic  centimetre,  p.  276 
cubic  metre,  p.  277 
calculating,  p.  275 


•  • 
Xil 


Grade  5 
Measurement 

Time 

minutes,  hours,  days,  weeks, 
years,  p.  126 

Time  zones  of  Canada,  p.  127 
Money,  p.  12 
Linear,  pp.  110-1 13 
Mass,  pp.  121-123 
Capacity,  p.  1 19 
Converting 

centimetre,  metre,  p.  1 10 
centimetre,  metre,  decimetre, 

pp.  111-112 

kilometre,  hectometre,  metre, 
p.  113 

litre,  millilitre,  p.  1 19 
kilogram,  gram,  pp.  120-12.1 
kilogram,  tonne,  pp.  122-123 

Estimating  lengths,  p.  129 

Expanded  notation  of  units,  p.  1 15 

Temperature,  pp.  124-125 

History,  p.  1 14 

Scale  measurement,  pp.  1 17, 
153-154 

Energy,  kilojoules,  p.  84 

Perimeter,  pp.  116,  152 

Radius  and  diameter  of  circle, 
p.  43 

Area,  pp.  153-154 
rectangles,  p.  155 
right  triangles,  pp.  156-157 

Volume 

nonstandard  unit,  p.  159 
standard  units,  pp.  160-161 
rectangular  prism,  pp.  160-161 


Grade  6 


Measurement 

Time 

time  after  time,  p.  146 
time  zones,  p.  147 
daylight  saving  time,  p.  148 
centuries,  p.  149 

Angles  with  protractor,  pp.  32-37 

Angle  measures  of  triangles, 
quadrilaterals,  pp.  40, 43 

Metric 

millimetre,  centimetre,  metre, 

hectometre,  kilometre,  p.  104 

hectare,  p.  1 1 1 

litres  and  cubic  centimetres, 

kilolitre,  pp.  115, 117 

cubic  centimetres  and  millilitres, 

p.  116 

kilograms,  tonne,  gram, 

pp.  118-119 

changing  units  within 

measurements,  pp.  104, 115-116, 

118-119,  144-145 

expanded  metric  notation,  p.  121 

capacity,  mass,  volume, 

pp.  144-145 

temperatures,  p.  150 

Temperature,  pp.  292-293 

Perimeter,  p.  105 

Radius,  diameter,  chord,  p.  29 

Circumference,  pp.  106-107 

Area 

rectangles,  p.  108 
triangles,  p.  109 
parallelograms,  p.  110 
circles,  pp.  112-113 

Volume 

rectangular  prism,  pp.  114-115 
Patterns 

exploring  numbers,  pp.  16,  167, 
173, 176,  178-179, 1%-197,216 
division  and  multiplication, 
pp.  60,  73,95, 126-127 

Flow  charting,  pp.  16,  83,  141 , 301 


Grade  6 


Grade  4 


Problem  Solving 

How  to  read  math  problems,  pp.  8, 
10-11 

Addition  and  subtraction 

whole  numbers,  pp.  1 1 ,  25, 40, 
45,  53-54 

decimals,  pp.  228,  235 

Multiplication  and  division 
whole  numbers,  pp.  70-71,  90, 
97,  107,  111-112, 122,  162-163, 
248-249,  263 

Time  and  distance,  p.  170 

Capacity,  p.  173 

Temperature,  p.  295 

Area  and  volume,  pp.  270-271, 

296 

Money,  change,  p.  152 
addition  and  subtraction, 
pp.  156-157 

Time  line,  p.  301 

Drawing  pictures  to  solve 
problems,  p.  179 

Two-step  problems,  pp.  180-181 

Solving  from  a  paragraph, 
p.  178 

Estimating  to  solve,  pp.  84-85, 

90,  93 

Writing  number  sentences, 
pp.  53,  228,  249 

Writing  problems  to  fit 
number  sentences,  p.  229 

Using  charts,  problems  with 
many  questions,  pp.  178,  201 

Too  little  information,  p.  172 

Interpreting  charts,  graphs, 
pp.  281-292 


Grade  5 


Problem  Solving 

Addition  and  subtraction,  pp.  4,  5, 
8,  18-19,  26,34 

Multiplication,  pp.  80-81,  83-84, 
90-91,271 

Division,  pp.  140,  274-277,  284-286 

Mixed  operations,  pp.  91,  103, 

118,  147,  183,  204,  256,  260-261, 
269,303,318 

Measurement 

linear,  pp.  117-118 
mass,  pp.  120-123 
temperature,  pp.  124-125 
time,  p.  126 
time  zones,  p.  127 
area,  p. 158 
volume,  p.  161 
mixed,  pp.  128,  147 
money,  pp.  26,  62, 64,  225 

Drawing  pictures,  p.  63 

Multiple  step,  pp.  19, 40,  62 

Average,  p.  285 

Restating  problems,  p.  96 

Mini-problems,  p.  140 

Making  up  problems,  p.  205 

Estimating,  pp.  13,  269,  271 

Approximations  (rounding), 
pp. 64-65 

Writing  number  sentences, 
pp.  283,  287 

Equations,  pp.  170-175 

Large  numbers,  pp.  174-175 

Using  data  in  charts,  pp.  124-127 

Consumer  applications, 
pp.  224-225 

Using  scale  drawings,  p.  1 1 7 
Ratios,  p.  256 
Percent,  pp.  260-261 


Problem  Solving 

Addition  and  subtraction,  decimals 
and  whole  numbers,  pp.  22-23 

Mixed  operations,  pp.  52-53 

Estimating,  pp.  15,  84, 138-139 

Involving  average,  pp.  236-237 

Steps  in,  p.  256 

Multiple  steps,  pp.  17,  258-259, 
270-271 

Money,  pp.  88-89 

Geometry,  pp.  181-182 

Multiplication,  pp.  57,  80-81,  86 

Involving  multiplication  of 
fractions,  p.  212 

Division,  pp.  102-103, 125,  131, 
136-137 

Using  equations  to  solve,  pp.  22-23, 
86, 136-137,255,  284 

Choosing  appropriate  equations 
(X,-),  p.  253 

Ratios  and  rates,  pp.  224-225 

Percent,  pp.  227,  229 

With  metric  units,  pp.  118-119,  152 

Drawing  pictures  to  help  solve, 
p.  153 

Extraneous  and  insufficient 
information,  p.  165 

Time,  distance,  speed,  pp.  260-262 

Applications 

banking,  account  books,  savings 

account,  interest,  pp.  246-248 

savings  bonds,  p.  249 

sales  tax,  p.  250 

discounts,  p.  251 

making  change,  p.  252 

time,  distance,  speed, 

pp.  260-262 

longitude,  latitude,  pp.  308-309 

pictographs,  p.  302 

bar  graphs,  p.  303 

broken  line  graphs,  pp.  304-305 

circle  graphs,  pp.  306-307 


Grade  4 
Graphing 

Tally  charts,  p.  206 
Pictographs,  pp.  204-209 
Bar  graphs,  pp.  281-289 
Reading  charts,  pp.  201-202 
Line  graph,  pp.  290-291 
Reading  a  city  map,  pp.  322-323 
Using  a  map,  pp.  51, 168-169 
Ordered  pairs,  pp.  322-325 
Scale  drawing,  pp.  167-169 


Careers 

Flight  attendant,  p.  25 

Manufacturing  plant  worker, 
p.  54 

Sports  shop  owner,  p.  97 

Grocery  store  clerk,  p.  1 1 1 

Hamburger  stand  operator, 
p.  157 

Gas  station  owner,  p.  163 
Post  office  worker,  p.  209 
Engineer,  p.  235 
Construction  worker,  p.  256 
Librarian,  p.  301 
City  designer,  p.  322 


Grade  5 
Graphing 

Numbers  on  a  number  line,  p.  167 

Solutions  on  a  number  line  of 
equations  and  inequations, 
pp.  168-169 

Pictographs,  pp.  176-177, 

290-291 

Bar  graphs,  pp.  178-179 

Broken  line,  pp.  180-181, 

292-293 

Circle  graph,  pp.  261,  288-289 

Time-distance  graph,  pp.  186-187 

Coordinate  plane 
ordered  pairs,  p.  188 
locating  ordered  pairs  on  grid, 
p.  189 

vertical,  horizontal,  p.  190 
locating  points  on  grid,  p.  191 
locating  points  on  a  map, 
pp. 192-193 

Functions  (ordered  pairs), 
pp.  184-185 

Careers 

Pharmacist,  p.  26 
Concession  operator,  p.  62 
Dockyard  worker,  pp.  90-91 
Service  station  operator,  p.  103 
Fishing  guide,  p.  1 18 
Physicist,  p.  147 
Car  rental  manager,  p.  183 
Industrial  designer,  p.  204 
Librarian,  p.  256 
Building  contractor,  pp.  260-261 
Fisherman,  p.  269 
Flooring  contractor,  p.  303 
Physical  therapist,  p.  318 


Grade  6 


Graphing 

On  number  line 

solution  to  equations,  whole 
numbers,  pp.  277,  280-281 
integer  number  line,  solutions 
on,  p.  294 

Circle  graphs,  pp.  306-307 

Bar  graphs,  p.  303 

Broken  line  graphs,  pp.  304-305 

Pictographs,  p.  302 

Graphs  of  temperatures,  p.  293 

Ordered  pairs 
meaning,  p.  285 
generating,  pp.  288-291 
in  1st  quadrant,  pp.  286-287, 
290-291 

in  1st  and  4th  quadrants,  p.  293 
in  4  quadrants,  pp.  299- 3(X) 
latitude  and  longitude, 
pp.  308-309 

Scale  drawing,  pp.  238-241 


Careers 

Travel  agent,  p.  17 
Forestry  workers,  p.  52 
Forestry  firefighters,  p.  53 
Waitress,  p.  89 
Truck  gardener,  pp.  118-119 
The  gardener,  p.  120 
Airplane  pilot,  p.  151 
Lab  technician,  p.  175 
Zoologist,  p.  214 
Architect,  p.  238-239 
Cashier,  p.  252 
Typesetter,  p.  259 
Insurance  agent,  p.  272 
Mathematicians,  p.  301 


xiv 


TEACHER’S  COMMENTARY 


THE  HOLT  MATHEMATICS  SYSTEM 

Two  fundamental  premises  which  underlie  an  effective 
learning  system  are: 

1.  Motivation  is  an  important  prerequisite  to  learning. 

2.  Each  student  may  require  a  different  motivational 
technique. 

The  HOLT  MATHEMATICS  SYSTEM  (HMS)was 
developed  to  incorporate  these  premises.  The  various 
components  of  HMS  provide  a  variety  of  motivational 
and  instructional  devices  with  which  to  reach  students. 

Teachers  can  present  opportunities  for  learning 
through  a  medium  best  suited  to  the  particular  abilities 
and  learning  style  of  the  individual  student.  The 
components  of  HMS  are: 

Readiness 

Student’s  Book 
Teacher’s  Edition 

Grade  1 

Student’s  Book 

Teacher’s  Edition 

Activity  Masters 

BFA  Computational  Skills  Kit  I 

Grade  2 

Student’s  Book 

Teacher’s  Edition 

Activity  Masters 

BFA  Computational  Skills  Kit  I 

BFA  Math  Problem  Solving  I 

Grade  3 

Student’s  Book 
Teacher’s  Edition 
BFA  Computational  Skills  Kit  I 
BFA  Math  Problem  Solving  I 
Duplicating  Masters 

Grade  4 

Student’s  Book 
Teacher’s  Edition 
BFA  Computational  Skills  Kit  II 
BFA  Math  Problem  Solving  II 
Duplicating  Masters 
Calculator  Activity  Masters 

Grade  5 

Student’s  Book 
Teacher’s  Edition 
BFA  Computational  Skills  Kit  II 
BFA  Math  Problem  Solving  II 
Duplicating  Masters 
Calculator  Activity  Masters 

Grade  6 

Student’s  Book 
Teacher’s  Edition 
BFA  Computational  Skills  Kit  II 
BFA  Math  Problem  Solving  II 
Duplicating  Masters 
Calculator  Activity  Masters 


TEACHmG  STRATEGIES 

There  is  no  one  best  way  to  teach  mathematics  to  all 
students.  Therefore,  the  HOLT  MATHEMATICS 
SYSTEM  is  adaptable  to  many  teaching  styles. 

Four  different  ways  in  which  the  program  can  be 
taught  are: 

—  Teach  the  whole  class  together;  have  all  students 
work  on  the  same  material  at  the  same  time, 
with  the  same  written  assignments. 

—  Teach  the  whole  class  together;  have  all  students 
work  on  the  same  material  at  the  same  time,  but 
differentiate  the  written  assignments. 

—  Group  the  children  and  teach  each  group 
separately;  each  group  may  be  doing  different 
lessons  on  the  same  day. 

—  Use  a  continuous  progress  approach,  letting 
each  student  progress  at  his  or  her  own  rate; 
every  student  could  be  working  on  a  different 
lesson  on  any  particular  day.  Suggestions  in  the 
Teacher’s  Edition  provide  assistance  in 
differentiating  the  assignments. 

THE  STUDENT’S  BOOK 
Language 

While  it  is  important  to  teach  students  to  become  better 
readers,  even  within  the  framework  of  mathematics 
instruction,  a  deficiency  in  reading  should  not  stand  in 
the  way  of  learning  mathematics.  The  language  used  in 
the  Student’s  books  is  uncomplicated  and  concepts  are 
presented  by  means  of  illustrations  or  examples  rather 
than  by  long  verbal  explanations. 

Clear,  concise  titles,  which  appear  at  the  top  of  every 
lesson,  serve  as  a  general  description  of  content.  A 
further  note  outlining  the  specific  page  object  and 
subject  matter  is  included  at  the  bottom  of  every  page. 

Content 

TTie  major  primary  grade  concepts  which  appear 
throughout  HMS  are  as  follows: 

Number  and  Numeration 
Operations  and  Properties 
Sentences 

Problem  Solving  and  Application 

Geometry 

Measurement 

Graphs,  Tables 

Since  students  do  not  fully  master  any  concept  on 
the  first  encounter,  this  program  of  studies  is  presented 
in  three  stages: 

1st  —  a  thorough  introduction 
2nd  —  reinforcement  and  mastery 
3rd  —  maintenance  and  extension. 

Understanding  is  consistently  reinforced  as  students 
bring  their  growing  knowledge  and  maturity  to  bear 
upon  more  abstract  concepts  and  more  difficult  skills. 
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Developmental  Aspects  of  Lessons 

The  HOLT  MATHEMATICS  SYSTEM  is 
“developmental”  in  that  each  lesson  is  sequenced  to 
proceed  from  an  initial  activity,  through  a  learning  stage, 
and  finally  to  practice  exercises.  This  lesson  style 
(display,  development,  and  drill)  was  adopted  to  give 
children  an  understanding  of  the  concepts  in  the  lessons 
through  active  participation  in  the  development  of  the 
concepts  or  skills,  followed  by  practice  in  the  use  of  these 
concepts. 

Each  lesson  follows  a  definite  pattern:  (1)  display  — 
an  initial  activity  where  hands-on  materials  such  as 
blocks  are  used  to  teach  the  concept;  the  initial  activity 
appears  in  the  side  column  of  the  Teacher’s  Edition  for 
every  lesson.  (2)  development  —  a  learning  stage  which 
uses  pictures  and  other  visual  hints  to  develop  the 
concept;  the  learning  stage  is  the  first  part  of  the  Exer¬ 
cises  where  the  child  is  guided,  through  the  use  of 
coloured  numerals  or  other  hints,  to  the  pattern  of 
response.  To  provide  immediate  reinforcement,  the 
answer  to  some  of  the  developmental  items,  indicated 
by  circles,  are  placed  in  the  back  of  the  Student's  book. 
(3)  drill  —  exercises  which  drill  the  concept  or  skill 
presented  in  the  display;  the  exercises  are  the  items 
which  the  children  do  individually  to  demonstrate 
understanding. 

Basic  Skills 

HMS  embodies  the  philosophy  that  it  is  important  for 
the  student  to  develop  a  concept  or  skill  meaningfully. 
However,  a  meaningful  development  needs  to  be  followed 
by  practice.  To  become  a  proficient  user  of  mathematics 
one  has  to  practise  the  skills  that  have  been  acquired. 
Accordingly,  ample  practice  is  provided  to  diagnose 
areas  of  difficulty  and  to  maintain  skills. 

Throughout  the  program,  a  large  number  of 
computational  exercises  are  presented  with  over  4000  in 
each  book.  Grades  2  to  6.  Additional  exercises  may  be 
found  in  the  other  HMS  components. 

Exercises  which  extend  the  developmental  items 
presented  in  the  lesson  are  starred.  Additional  challenges 
are  provided  by  the  Brainticklers  which  appear 
throughout  the  book. 

HMS  repeatedly  asks  students  to  discover  patterns. 
These  experiences  are  intended  to  help  build  a  sense  of 
relationship  between  numbers  and  to  develop  self- 
reliance  when  a  problem  is  tackled.  Discovering  patterns 
is  an  enjoyable  activity  since  it  is  usually  accompanied 
by  a  sense  of  anticipation. 

Diagnosing 

Diagnostic  materials  appear  throughout  HMS  in  a 
variety  of  formats.  The  Basic  Skills  Check  Ups,  which  are 
part  of  HMS  from  Readiness  to  Grade  6,  provide 
experience  in  the  type  of  format  that  is  often  used  on 
standardized  tests. 

Cumulative  Reviews  in  Grades  3  to  6  enable  the 
teacher  to  pinpoint  areas  of  the  child’s  achievement  or 
deficiency  prior  to  studying  other  concepts  in  the  text. 
Based  on  the  results,  one  can  determine  what  combina¬ 
tion  of  learning  experiences  will  best  help  each  child. 
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All  Check  Ups  and  Cumulative  Reviews  are  keyed 
in  the  Teacher’s  Edition  to  the  pages  on  which  the  skills 
were  presented. 

The  Chapter  Test  at  the  end  of  each  chapter  can 
also  be  used  diagnostically.  Each  exercise  in  the  test  is 
referenced  in  the  Teacher’s  Edition  to  a  specific  objective 
and  page  number.  This  provision  enables  the  teacher  to 
review  specific  concepts  and  skills  needing  improvement. 

A  Cumulative  Test  Item  Bank,  located  at  the  front 
of  each  Teacher’s  Edition  (Grades  1  to  6),  covers  a 
representative  sampling  of  the  entire  year’s  objectives. 
There  are  two  matching  items  per  objective  in  the  Grades 
3  to  6  tests,  thereby  offering  the  opportunity  for  repeat 
testing.  The  Cumulative  Test  for  Grades  1  and  2  is 
presented  in  a  multiple-choice  type  format. 


Maintaining  Skills 

Keeping  acquired  skills  sharp  is  important  to  HMS. 
Maintenance  pages  therefore  appear  regularly 
throughout  the  pupil  books.  Keeping  Fit  (Grades  1  and 
2)  and  Tune  Up  (Grades  3  to  6)  are  mixed  frequently 
with  stimulating  Practice  pages  to  help  reinforce  specific 
facts  and  concepts. 

At  the  end  of  each  book  are  collected  additional 
Extra  Practice  exercises,  keyed  to  the  appropriate  pages 
in  XheStudent’s  book. 

Additional  and  supplementary  practice  material  in 
the  form  of  duplicating  masters,  computational  and 
problem  solving  skills  kits,  and  calculator  activity 
masters  are  also  available  and  are  keyed  to  the 
program. 


Testing 

A  complete  testing  program  for  monitoring  students’ 
progress  is  provided  within  HMS.  Chapter  Tests  (called 
“Think”  in  Grades  1  and  2)  at  the  end  of  each  chapter 
are  designed  to  help  evaluate  the  extent  of  mastery  of  the 
essential  chapter  content.  In  the  Teacher’s  Edition,  test 
items  are  referenced  to  pupil  page  numbers  and  specific 
objectives  which  are  listed  for  each  chapter.  An 
invaluable  measuring  device,  the  Chapter  Tests  allow 
teachers  to  diagnose  the  particular  strengths  and 
weaknesses  of  each  student. 

Additional  test  materials  and  supplementary  tests 
are  available  in  the  form  oX duplicating  masters  (Grades 
3  to  6). 


Measurement 

The  measurement  section  in  HMS  is  completely  SI 
metric.  The  strand  features  a  “hands-on”  approach  to 
measurement  augmented  by  written  exercises  which 
further  broaden  and  reinforce  the  concepts. 

Often  a  page  of  nonstandard,  informal  units  of 
measure  will  help  introduce  the  activities  and  exercises 
developing  the  established  measurement  system. 


Problem  Solving 

Solving  problems  is  one  of  the  major  strands  in  HMS. 

We  start  problem  solving  early  and  use  it  as  a  tool  for 
reinforcing  basic  facts. 

The  development  of  problem-solving  skills  is  very 
gradual.  It  is  based  essentially  on  (1)  interpreting  action 
pictures,  (2)  joining  and  separating  sets  of  objects,  and  (3) 
solving  word  problems  without  pictures.  Word  problems 
are  first  presented  in  the  form  of  mini-problems  which 
contain  a  picture  dictionary  to  help  children  read  the 
printed  words.  Mini-problems  contain  only  those  words 
which  are  necessary  for  an  understanding  of  the 
problems. 

From  these  careful  beginnings,  problem  solving  in 
HMS  is  expanded  to  include: 

—  reading  word  problems 

—  choosing  a  number  sentence  to  fit  a  word 
problem 

—  writing  number  sentences 

—  estimating  the  answer 

—  recognizing  extraneous  and  insufficient 
information 

—  reading  information  from  tables  or  graphs 

—  choosing  the  correct  operation 

—  solving  word  problems  related  to  careers 

—  multiple-step  problems 

—  drawing  pictures  to  help  solve  problems 

—  establishing  and  using  a  problem-solving 
technique 

to  mention  a  few-. 

The  challenge  of  providing  children  with  an 
opportunity  to  grow  systematically  in  the  ability  to  solve 
problems  is  met  by  incorporating  word  problems  into 
many  of  the  lessons  throughout  the  program. 

In  addition  to  this  rich  and  systematic  program  of 
developing  problem-solving  skills,  HMS  includes  a  lesson 
on  problem  solving  related  to  a  selected  career  in  each 
chapter.  This  career  strand  is  of  considerable  importance 
to  this  program  and  is  therefore  discussed  in  detail. 


Career  Strand 

Making  children  aware  of  existing  careers  makes 
mathematics  learning  relevant,  realistic,  and  motiv¬ 
ational. 

Specifically,  the  purpose  of  the  HMS  career  strand 
is  twofold: 

—  To  stimulate  career  awareness  in  children  by 
presenting  them  with  problems  which  deal  with 
situations  related  to  various  careers,  and 

—  To  provide  teachers  with  the  essential  infor¬ 
mation  about  various  careers. 

Appropriate  learning  experiences  or  activities  are 
provided  in  the  Teacher’s  Edition  for  lessons  dealing 
with  careers.  These  lessons  are  adapted  to  the  develop¬ 
mental  level  of  the  child. 


The  careers  are  chosen  to  focus  on  certain  specific 
objectives: 

—  To  help  the  child  develop  an  awareness  of 
physical  skills 

—  To  develop  an  awareness  of  self  and  others 
—  To  help  students  develop  self-reliance 
—  To  develop  an  awareness  of  a  multitude  of 
careers 

—  To  develop  social  awareness 

Each  chapter  highlights  one  or  more  specific  careers 
and  provides  the  opportunity  to  discuss  others. 


Activity  Pages 

Interspersed  throughout  the  texts  are  activity  pages. 
Activity  pages  provide  motivation  and  active  participa¬ 
tion  on  the  part  of  the  child.  Concepts  are  developed  or 
practised  through  the  use  of  activities. 


Chapter  Themes 

In  an  effort  to  motivate  children  and  to  interrelate 
mathematics  to  other  subject  areas,  some  chapters  in 
these  books  are  oriented  toward  certain  themes.  For 
example,  the  theme  of  a  chapter  may  pertain  exclusively 
to  transportation,  fairy  tales,  the  sea,  the  farm,  the 
community,  the  circus,  foreign  lands,  and  others.  The 
illustrations  in  these  chapters  emphasize  the  theme  of  the 
chapter.  These  themes  are  identified  in  the  Chapter 
Overviews. 


THE  TEACHER’S  EDITION 

The  Teacher’s  Edition  is  the  key  to  using  HMS.  All 
references  to  components  of  this  program,  as  they  apply 
to  each  lesson,  are  provided  literally  at  one’s  fingertips. 
With  this  type  of  manual,  the  teacher  can  easily  direct 
children  to  other  practice  materials,  guide  them  to 
activities,  and  provide  them  with  projects  that  will  extend 
their  mathematical  horizons. 

The  layout  for  each  individual  lesson  contains  a 
reduced  version  of  the  pupil  page  with  answers  super¬ 
imposed.  Surrounding  this  are  the  related  lesson 
commentaries  closely  positioned  to  allow  quick  and  easy 
access. 


Front  of  Teacher’s  Edition 

A  Scope  and  Sequence  chart  displays  three  years  of 
topics  and  the  extent  to  which  they  are  presented  in  HMS. 
Using  the  chart,  it  is  easy  to  tell,  at  a  glance,  where  any 
particular  lesson  falls  in  the  flow  and  scheme  of  the 
whole  Mathematics  System. 
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An  Activity  Reservoir  section,  consisting  of 
mathematical  games  and  activities,  provides  a  frame¬ 
work  for  enjoyable  practice  work  throughout  the  year. 
These  games  and  activities  are  keyed  into  individual 
lessons,  but  each  may  be  adapted  and  used  at  the 
discretion  of  the  teacher. 

A  Problem  of  the  Week  section  consists  of  challeng¬ 
ing  mathematical  puzzles  and  problems.  These  are  for 
additional  motivation.  They  can  be  offered  to  children 
via  the  bulletin  board  or  a  special  problem  box. 

A  Cumulative  Test  Item  Bank  is  supplied  for  the 
evaluation  of  the  children’s  achievement  with  respect  to 
part  or  all  of  the  entire  year’s  work.  Pupil  edition  page 
references  which  are  located  along  the  margins  of  this 
section,  allow  the  teacher  to  select  items  which  test  the 
appropriate  desired  objective.  This  format  also  allows  the 
teacher  to  test  on  a  regular  basis  or  periodically  spot 
check,  as  the  particular  situation  may  require. 


Chapter  Overview 

Chapter  Overviews  are  appropriately  interleafed  before 
each  chapter.  Each  overview  consists  of  the  following 
parts: 

An  Introduction  explains  what  content  is  to  be 
studied  in  the  chapter. 

Objectives  for  the  chapter  are  stated  in  behavioural 
terms. 

Background  provides  a  meaningful  setting  for  the 
mathematical  concepts  and  skills  taught  in  the  chapter. 

Materials  lists  the  materials  that  are  suggested  for 
use  in  teaching  the  lessons. 

Career  Awareness  describes  the  career  to  be  studied 
in  that  chapter  and  provides  background  information  for 
discussion.  When  necessary  a  caption  is  given  for  the 
photograph  illustrating  the  career  (Grades  1  and  2). 


Lesson  Commentaries 

Daily  lesson  commentaries  generally  provide  varied 
approaches  to  teaching  the  lessons.  Each  lesson 
commentary,  in  the  side  columns  of  the  Teacher’s 
Edition,  contains  the  following  categories: 

Objectives  for  each  lesson  are  stated  in  behavioural 
terms.  These  objectives  state  very  specifically  what  a 
child  ought  to  be  able  to  do  at  the  end  of  the  lesson. 

Pacing  suggestions  are  provided  for  some  lessons  to 
indicate  how  assignments  may  be  differentiated. 

Level  A:  a  minimum  course 
Level  B:  an  average  course 
Level  C:  an  extended  course 

Vocabulary  lists  new  words  and  terms  introduced  in 
the  lesson. 

Materials  lists  stationary  supplies,  props, 
demonstration  aids  helpful  for  teaching  the  lesson. 
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Related  Aids  keys  the  appropriate  supplementary 
components  of  the  program  to  the  particular  lesson. 

Background  provides  a  meaningful  setting  for 
mathematical  concepts  on  which  the  lesson  is  based. 

Suggestions  usually  provide  readiness-type  learning 
experiences  which  encourage  children’s  involvement. 
This  section  contains  the  Initial  Activity  comments  that 
may  be  completed  before  using  the  pupil  page. 

Using  the  Book  provides  specific  teaching 
instructions  for  the  lesson. 

Activities  provide  varied  learning  experiences  such 
as  mathematical  games,  research  projects,  experiments, 
and  so  on  that  represent  additional  practice,  enrichment, 
or  extension.  The  activities  are  usually  listed  in  order 
of  difficulty. 

Extra  Practice  supplies  additional  exercises  which 
are  appropriate  to  the  content  of  the  particular  page.  The 
assignment  of  these  Extra  Practice  exercises,  whether 
they  be  used  orally  as  review  preceding  the  next  page, 
placed  on  cards  or  chalkboards  as  remedial  exercises  or 
perhaps  for  fast  finishers,  is  of  course  left  up  to  the 
discretion  of  the  teacher. 


SUPPLEMENTARY  MATERIALS 

Duplicating  Masters  provide  extra  practice  for  selected 
lessons,  graph  paper,  dot  paper,  cutouts  for  activities, 
nets  for  geometry  and  additional  chapter  tests. 

BFA  Computational  Skills  Kits  I  (Grades  1  to  3)  and 
II  (Grades  4  to  6)  provide  a  diagnostic/prescriptive 
program  for  both  instruction  and  practice.  Simple 
placement  tests  help  identify  each  child’s  level. 

BFA  Math  Problem  Solving  I  and//  offer 
instruction  and  practice  in  solving  math  story  problems. 
The  kits  are  organized  into  five  sections:  Addition/ 
Subtraction;  Multiplication/Division;  Application; 
Review;  Enrichment. 

Calculator  Activity  Masters  provides  an  opportunity 
to  use  the  calculator  to  explore  topics  formerly  thought 
to  be  too  difficult  and  tedious.  The  exercises  are 
related  directly  to  the  concepts  developed  in  the  HMS 
Student’s  book.  Emphasis  is  on  generalizing  concepts, 
using  larger  numbers,  and  extension  of  concepts. 


ACTIVITY  RESERVOIR 


BINGO 

Use;  To  practise  basic  facts,  arithmetic  operations, 
mental  computations,  and  naming  geometric  figures  and 
shapes. 

Materials:  Blank  game  sheets,  counters,  paper  and 
pencils  for  computations  (if  necessary,  problem  cards 
(optional) 


Players:  Any  number 

The  Game:  Distribute  the  blank  game  sheets.  Have  the 
players  randomly  select  and  write  in  numerals  and/or 
words  from  a  predetermined,  displayed  set  of  answers 
(e.g.,  numerals  from  0  to  35;  fractions  from  y  tOy 
inclusive;  decimals  from  0.0  to  2.9  inclusive;  even  dollar 
amounts  from  $10  to  $40;  names  of  plane  and  3D  shapes). 
Circulate  to  be  sure  that  (a)  all  squares  on  the  gamesheet 
are  used  and  (b)  no  one  number,  word,  shape,  etc.  has 
been  repeated. 

Call  out  or  display  a  problem  (e.g.,  4X8; 

$2.25  +  $3.75,  etc.)  and  have  the  players  cover  that 
number  if  it  appears  anywhere  on  their  sheet.  (Using 
“under  the  ‘B”’  and  “under  the  ‘G’  ”  as  in  regular  Bingo 
makes  for  too  drawn  out  a  game.) 

There  are  various  ways  of  declaring  a  winner: 

(a)  five  markers  in  a  row  vertically,  horizontally,  or 
diagonally. 

(b)  four  corners  covered. 

(c)  the  whole  sheet  covered. 

Emphasize  that  the  first  person  to  cover  the 
required  squares  and  raise  her/his  hand  is  the  winner. 
Variations  (a)  and  (b)  are  quickly  completed.  You  may 
wish  to  put  the  call-out  problems  on  cards  and  reward 
the  winners  by  having  them  as  the  “caller”  for  the  next 
round. 


THE  P.V.  GAME 

Use;  To  practise  place-value  skills  involving  comparison 
of  numbers 

Materials:  Construct  a  spinner  using  the  digits  0  to  9. 
(Blank  dice  or  number  cards  can  also  be  used.) 


Players;  Any  number  (or  two  teams) 

The  Game:  On  a  piece  of  paper,  each  player  draws  three 

blanks: _ A  designated  player  (or  caller) 

twirls  the  spinner  and  calls  out  the  indicated  digit.  The 
players  may  place  this  digit  in  any  one  of  their  three 
blank  spaces.  The  caller  repeats  this  procedure  two  more 
times.  Each  player  uses  the  digits  to  build  a  “personal 
number”.  The  player  with  the  greatest  number  is  the 
winner  (or,  the  team  to  which  the  winner  of  the  round 
belongs  scores  one  point.  The  first  team  to  score  five 
points  is  the  overall  winner.).  Students  will  soon  develop 
strategies  for  placing  the  digits  in  the  most  potentially 
favourable  positions. 

Variations:  1 .  Use  4  or  5  blanks  to  extend  the  game  to 
thousands  and  ten  thousands. 

2.  Play  the  same  game  for  least  number. 

3.  Practise  comparing  decimal  numbers  by 
using  4  to  6  blanks  arranged  for  2  decimal  places. 


4.  Practise  adding,  subtracting,  and  compar¬ 
ing  the  answers  by  having  the  players  di;aw  sets  of  blanks 
for  addition  and  subtraction. 


+ 


The  numbers  obtained  by  spinning  are  placed  in  the 
blanks.  The  player  with  the  greatest  sum  (or  difference) 
wins. 
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FRACTION  CARDS 

Use:  To  practise  equivalence  and  comparison  of 
fractions 

Materials:  2  sets  of  playing  cards.  Set  A  should  show: 

2’2’  2’  4’  4’  4’  4’  4’  8’  8’“”  8’  16’  16’ 

16 

■  ■  ”  16  ■ 

Set  B  (a  different  colour)  should  show:  0,  1 .  y ,  y ,  y , 

_iO__L  12 

3  ’  6  ’  6  . 6  ’  9  ’  9  ’  ■  ■  ”  9  ’  12  ’  12 . 12‘ 

Players:  Two  or  more 

The  Games:  Card  decks  as  described  can  be  used  to  play 
many  ordering  and  matching  games,  three  of  which  are 
as  follows. 

Fraction  Fishing.  Cards  are  shuffled  and  scattered 
face  down  on  a  desk.  Players  simultaneously  draw  a  card 
from  the  collection.  The  player  with  the  greatest  fraction 
wins  that  set.  If  the  cards  are  equal,  the  first  player  to 
say  “equal”  wins  that  set.  The  player  with  the  most  sets 
when  the  card  collection  is  depleted  is  the  overall  winner. 

Think  Quick.  Shuffle  and  scatter  the  cards  as  for 
“Fraction  Fishing”.  Provide  a  series  of  instruction  cards 
such  as:  “Choose  any  6  cards.  Put  them  in  order, 
smallest  to  largest”;  “Choose  2  cards.  Write  any  fraction 
that  would  come  between”;  “Choose  any  card.  Write  an 
equivalent  fraction  for  it”;  “Choose  any  card.  Add  T 

to  the  fraction  shown.  Write  the  sum”;  “Choose  any  card. 
Subtract  it  from  1.  Write  the  difference”;  etc.  Players 
read  and  race  to  complete  the  instruction.  The  first  one 
to  correctly  complete  the  task  wins  the  round.  First 
player  to  win  5  times  is  the  overall  winner. 

Fraction  Snap.  Shuffle  the  cards  and  divide  the 
deck  between  two  players.  The  players  simultaneously  flip 
a  card  face  up  on  table.  First  player  to  identify 
equivalence,  when  it  occurs,  wins  all  cards  that  have  been 
played.  Player  with  the  most  cards  after  a  predetermined 
amount  of  time  is  the  overall  winner. 

Variation:  The  cards  described  above  can  be  used  as  the 
basis  for  an  “equivalence  deck”  with  which  to  play 
“Snatch  and  Match”.  Select  a  number  of  equivalent 
fraction  cards  and  augment  the  deck  to  yield  about  50 
pairs  with  cards  such  as  these. 


Deal  all  cards  to  players  (about  6  to  12).  Each  player 
begins  by  matching  and  discarding  any  matching  cards 
they  hold.  The  dealer  then  “snatches”  1  card  (unseen) 
from  the  player  to  the  immediate  left  and  “matches”  it 
to  a  card  in  hand,  if  possible.  This  “Snatch  and  Match” 
process  continues  around  the  circle  of  players,  till  some¬ 
one  matches  the  last  card  in  his/her  hand.  That  player  is 
the  winner. 


CONCENTRATION 

Use:  To  practise  basic  facts  and  recognition,  renaming, 
and  matching  skills 

Materials:  Index  cards 
Players:  From  two  to  four 

The  Game:  Prepare  10  to  15  pairs  (20  to  30  cards  in  all) 
of  appropriate  facts  cards.  Shuffle  the  cards  and  place 
them  face  down  on  a  desk  in  a  regular  array.  To  begin, 
the  first  player  turns  over  a  card  and  names  the  figure  (or 
word)  which  appears.  The  same  player  then  turns  over 
and  names  a  second  card.  If  the  two  cards  match,  that 
player  scores  one  point,  removes  these  cards  from  the 
array,  and  takes  another  turn.  If  they  do  not  match,  both 
cards  are  turned  face  down  and  the  next  player  proceeds. 
Students  must  “concentrate”  to  recognize  and  remember 
the  various  card  locations.  The  player  with  the  most 
points  after  all  cards  have  been  paired  is  the  winner. 

Some  sample  card  pairs  are  shown. 


Variation:  For  an  added  challenge,  include  a  third  card 
in  each  set  to  play  “Triple  Concentration”.  Triple  sets  are 
easy  to  make  for  (a)  equivalent  fractions;  (b)  fractions, 
decimals,  pictures  of  fractional  parts;  (c)  measurement 
unit  relationships  (i.e.,  2  m,  200  cm,  2000  mm);  (d) 
number  expressions  (i.e.,  15, 5  X  3, 10  +  5);  (e)  charac¬ 
teristics  of  shapes  (i.e.,  no  flat  faces,  sphere,  no  corners). 
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[NPUT-OUTPUT 

Use:  To  practise  mental  computation 

Materials:  Tagboard  flow  chart,  number  strips  appro- 
jpriate  for  different  skills,  blank  strips  for  “output” 

Players:  Two  or  more 


Sample  Input  Strips 


0.5 

3.0 

4.5 

15  ^ 

50 

$75 

8.1 

6.00  \ 

Note  blank  leader  space. 


Sample  Rule  Strips 


X  100 

X  0.01 

X  1.0 

^  10 

-  0.1 

-  0.5 

-1-  $6.50 

-  3.05 

X  0.8 

Use  blank  strips  for  “output”. 


Variations:  1.  Strips  can  be  designed 

(a)  to  check  equivalence  of  decimals,  fractions,  and  per¬ 
cents.  The  output  is  YES  or  NO. 

(b)  for  which  common  factors  (or  multiples)  can  be 
calculated. 

(c)  which  show  fractions.  The  rule  strip  could  read: 
“Write  the  common  denominator.”,  “Write  the  least 
common  denominator.”,  “Reduce  the  fraction.”  etc. 

2.  Instead  of  scoring  each  correct  output, 
time  each  response  and  keep  a  record  of  response  times. 
The  player  with  the  lowest  time  total  after  5  turns  is  the 
overall  winner. 


NUMBER  SENTENCE 

Use:  To  practise  making  equations,  and  to  identify 
equations  and  inequations 

Materials:  1 1  dice  (nets  for  which  are  shown) 

Players:  Two  to  four 

The  Game:  Players  take  turns  rolling  all  1 1  dice.  Each 
player  tries  to  make  an  equation  using  as  many  dice  as 
possible.  Each  die  used  scores  one  point.  The  player  with 
the  highest  total  after  7  turns  is  the  winner.  (A  player  who 
is  forced  to  make  an  inequation  scores  an  automatic  2 
points.)  The  numbers  and  symbols  on  the  dice  are  as 
shown. 


7 

8 

1 

9 

2 

3 

The  Game:  Student  A  adjusts  the  strips  so  that  an 
“input”  and  one  or  more  “rules”  are  presented  in  the 
flow  chart.  Student  B  is  to  calculate  the  “output”. 

Student  A  checks  B’s  answer.  (The  use  of  a  calculator  to 
check  will  add  zest  to  the  game.)  The  two  players  then 
reverse  roles.  There  is  one  point  for  each  correct  “output”. 
The  player  with  the  most  points  after  10  turns  each  is  the 
winner. 


Variations:  The  game  can  be  further  complicated  by: 

(a)  having  each  player  achieve  a  score  equal  to  the  value 
expressed  by  the  equations  (e.g.,  55-^5  =  11X1 
scores  11,  not  9)  thereby  presenting  the  need  to  choose 
between  possible  equations. 

(b)  allowing  anyone  who  identifies  an  error  to  correct  it 
and  score  instead. 

(c)  allowing  the  use  of  parentheses  to  increase  a  potential 
equation  value. 
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PRO(BABILITY)  GOLF 

Use:  To  practise  number  theory  principles 
Materials:  A  course  card,  score  sheets,  2  regular  dice 
Players:  From  two  to  four 

The  Game:  Players  take  turns  rolling  both  dice  till  they 
get  what  is  called  for  at  each  hole.  Each  roll  of  the  dice 
counts  as  one  “stroke”.  The  number  of  “strokes”  for 
each  hole  should  be  recorded  on  the  score  sheet.  At  the 
end  of  nine  holes,  the  player  with  the /owes  t  score  wins. 


Course  Card 


Hole 

Par 

On  the  dice: 

1 

3 

Sum  is  a  prime  number. 

2 

2 

Sum  is  an  even  number. 

3 

4 

Sum  is  divisible  by  4. 

4 

3 

Both  dice  show  odd  numbers. 

5 

4 

Sum  is  a  multiple  of  3. 

6 

4 

Sum  >  10. 

7 

5 

Sum  <  3. 

8 

3 

Both  dice  show  composite  numbers. 

9 

4 

A  six  shows  on  one  or  both  dice. 

Total->-32 

Score  Sheets 


Names:  A _  C 

B _  D 


Hole 

Par 

Scores: 

A 

B 

C 

D 

1 

3 

2 

2 

3 

4 

4 

3 

5 

4 

6 

4 

7 

5 

8 

3 

9 

4 

Total 

32 

Variations:  1.  Alter  the  conditions  listed  under  “On  the 
dice”  on  the  Course  Card  to  suit  the  topics  being  studied. 

2.  Change  the  numbers  on  the  dice  to  make  the 
computations  more  difficult. 


RADAR  SCOPES 


Use:  To  practise  locating  and  graphing  ordered  pairs 
Materials:  Graph  paper  (HMS  —  DM69) 


Players:  Two 


The  Game:  Each  player  labels  a  Radar  Scope  with  axis 
numbers  and  the  following  types  of  ships: 


2  photon  fighters 

2  star  cruisers 

1  gyro  lab 

n 

1  star  base 

Sample 


RADAR  SCOPES 
My  Ships 


The  ships  may  be  plotted  in  any  attitude  anywhere 
on  the  plane  (sample  shows  play  after  3  turns). 

Players  (a)  take  turns  calling  ordered  pairs  in  an 
attempt  to  name  occupied  points  on  the  opponent’s  unseen 
grid,  (b)  keep  a  record  of  calls  and  hits  made  and 
received,  (c)  call  “partial  hit  on  (photon  fighter)  ”  if  one  of 
their  points  is  named  by  the  opponent,  (d)  call  "'(photon 
fighter)  disintegrated”  when  all  points  in  a  particular 
ship  have  been  identified.  The  winner  is  the  first  player  to 
name  all  of  the  opponent’s  19  points. 


Variations:  1.  To  simplify  the  game  (a)  reduce  the  size 
of  the  grid,  (b)  reduce  the  number  of  ships,  (c)  simplify 
the  shape  of  the  ships. 

2.  To  complicate  the  game  (a)  increase  the  size  of 
the  grid  and  the  number  and/or  shape  of  ships,  (b) 
increase  the  number  of  quadrants  in  the  plane  and  use 
integers. 
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Use  all  7  pieces  to  cover: 


Itangrams 

juse:  To  practise  making  and  duplicating  patterns; 
calculating  perimeter  and  area 

I  Materials:  Tangram  shapes  made  from  heavy  cardboard 
I  (as  shown) 


6  cm  6  cm 


cm 


cm 


1  Players:  Any  number 

;  The  Game:  Provide  the  players  with  some  drawn-to-scale 
outlines,  samples  of  which  are  shown  below.  Have  them 
(a)  use  their  tangram  pieces  to  cover  each  outline  exactly 
and  (b)  draw  in  the  outline  of  each  piece  to  show  where  it 
fits.  (Dotted  lines  and  square  brackets  indicate  answers.) 


Use  pieces  A,  B,  and  E  to  cover: 


Use  pieces  A,  C,  E,  and  F  to  cover: 


icr\  ' 

\ 


Use  pieces  A,  B,  C,  E,  and  F  to  cover: 


- 7 

A] 

/ 

/ 

/ 

( [C] 

\ 

\ 

\ 

^  [F]^' 
\ 

\ 

\ 

[B] 

[G] 

\  [A] 
\ 

\ 

,  — ,  -A 

Variations:  1.  There  are  many  more  outlines  which  can 
be  prepared  and  distributed  at  varying  levels  of  difficulty. 

2.  Have  the  children  prepare  their  own  outlines  for 
exchange  with  classmates. 

3.  Have  the  tangram  pieces  prepared  on  centimetre 
grid  paper.  Have  the  children  calculate  the  area  of  some 
of  the  outlines  and/or  present  the  following  challenges: 

(i)  Measure  and  list  the  perimeter  of  each  Tangram 
piece. 

(ii)  Arrange  the  seven  Tangram  pieces  in  order  by  area 
from  smallest  to  largest  (rounded  to  nearest  square 
centimetre).  List  the  order. 

[A,E;B,C,F;D,  G] 

(iii)  What  do  you  notice?  [A  =  E,  B  =  C  =  F;  D  =  G] 

(iv)  Cover  D  with  smaller  pieces.  Which  pieces  cover  it 
exactly?  [A,  B,  E  or  A,  E,  F] 

(v)  Use  all  7  pieces  to  make  a  square. 

What  is  the  perimeter?  [48  cm] 

What  is  the  area?  [144  cm^] 

What  fraction  of  the  total  area  is  D?  [  j] 

What  is  the  area  of  D? 

[  j  X  144  =  36  cm^j 

Complete  this  chart. 


Piece 

Fraction  of  Total  Area 

Area  of  Piece 

A 

tfel 

[9  cm"] 

B 

[18  cm"] 

C 

[18  cm"] 

D 

1 

4 

36  cm" 

E 

tfel 

[9  cm"] 

F 

[18  cm"] 

G 

171 

[36  cm"] 

(vi)  Pieces  B,  C,  and  F  have  equal  areas.  What  about 
their  perimeters? 

4.  Have  the  children  calculate  the  area  of  some  of 
the  outlines  shown  under  “The  Game”. 
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FOOTBALL 

Use;  To  practise  operation  skills,  problem  solving,  etc. 

Materials:  Playing  board,  spinner,  question  cards,  coin 
or  marker  for  use  as  a  ball 


ERASER 

Use;  To  practise  various  skills 

Materials:  Chalkboard  (or  overhead  projector),  problem 
cards 


Place  pencil  through 
spinner. 


5=1. 

6  24 

0.6  X  0.3  =■ 

1  m  =  ■  dm 

18%  =  1 

50 

Sample  Question  Cards 


Players:  Two  or  more 

The  Game:  The  question  cards  are  to  reflect  the  skill  or 
topic  to  be  developed.  Two  teams  are  formed.  The  ball  is 
placed  on  the  centre  line.  A  coin  is  flipped  to  determine 
which  team  plays  first.  Player(s)  on  the  starting  team  take 
turns  flipping  the  spinner.  If  it  stops  on  1st  down,  25  yard 
pass,  field  goal,  or  touch-down,  the  player  draws  a 
question  card,  solves  it,  and  moves  according  to  this 
schedule: 

—  1st  down:  advance  ball  10  yards 

—  25  yard  pass:  advance  ball  25  yards 

—  field  goal:  score  3  points,  place  ball  on  the  opposing 
35  yard  line.  Opposing  team  now  plays. 

—  touch-down:  score  6  points  and  draw  an  extra  card  for 
convert  point.  When  complete,  place  ball  on  centre  line 
and  allow  opposing  team  to  play. 

If  a  touch-down  is  made  on  a  1st  down  or  a  25  yard 
pass,  follow  instructions  as  for  touch-down.  If  spinner 
lands  on  Interception  or  Incomplete  Pass  the  opposing 
team  spins.  If  spinner  lands  on  Penalty,  the  ball  is  moved 
back  15  yards  and  the  same  team  takes  another  turn. 

For  an  incorrect  answer  to  a  problem,  the  ball  is 
moved  15  yards  back  and  the  same  team  takes  another 
turn. 


16.47->-  ? 

-  =  O.HH 

nearest  tenth 

Name  a 

1-  -1-  1-=  ■ 

prime  number. 

2  2 

Players:  Two  (or  two  teams) 

The  Game:  Draw  stickpersons  on  the  chalkboard  (or  on 
an  overhead  transparency)  so  that  there  is  one  stick- 
person  per  player  or  team.  Players  or  members  of  each 
team  take  turns  selecting  and  solving  problem  cards.  For 
each  error,  the  opponent  is  entitled  to  erase  one  part  of 
the  stickperson.  The  object  is  to  solve  the  16  problems, 
keeping  as  much  of  the  stickperson  visible  as  possible. 

Variations;  The  game  can  be  made  more  simple  or 
difficult  by  adjusting  the  problem  cards  as  necessary 
and/or  changing  the  number  of  erasable  parts  on  the 
stickperson. 

SQUARE  IT 

Use:  To  practise  computation  skills 
To  practise  strategy  and  logic 

Materials:  Duplicated  playing  sheets  and  pencils  (or 
laminated  sheets  and  water  soluble  markers) 


Players:  Two  to  four 

The  Game:  Players  take  turns  drawing  1  line  either 
horizontally  or  vertically  between  adjacent  dots.  The 
player  who  draws  the  fourth  side  to  any  square  gets  the 
number  of  points  shown  in  that  square.  When  all  squares 
are  complete,  the  winner  is  the  player  with  the  greatest 
point  total. 

Variations:  Varying  degrees  of  difficulty  can  be 
introduced  by  (a)  changing  the  numbers  on  the  playing 
sheet  (e.g.,  decimals,  mixed  numerals,  equivalent 
fractions,  combinations  of  all  three);  (b)  enlarging  the 
playing  surface  (from  6X6  dots  to  9  X  9  dots);  (c)  using 
the  playing  surface  shown,  but  having  the  players  multiply 
to  yield  point  totals  (i.e,,  not  2  +  4  +  5  +  1 . . .  but 
2  X  4  X  5  X  1 . . .  etc. 
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'coded  riddles 

|Use:  To  practise  operation  skills 
Materials:  Blank  duplicating  masters 
Players:  One  or  more 

The  Game:  As  a  prototype,  prepare  and  distribute  a 
coded  riddle  as  shown  in  the  sample.  Players  solve  the 
various  exercises,  match  each  answer  to  a  letter  of  the 
alphabet  as  indicated  by  the  code,  and  thereby  yield  the 
surprise  answer  to  the  riddle. 

Once  the  children  have  had  sufficient  experience 
with  this  type  of  activity,  have  them  prepare  coded 
i  riddles  of  their  own  for  distribution  to  other  groups  or 
classes.  Have  them  follow  these  steps: 

1.  Find  a  riddle  that  you  think  everyone  will  like, 
i  2.  Write  out  the  riddle  and  make  blanks  like  those  in 
the  sample  for  the  answer  to  the  riddle. 

3.  Decide  on  a  code  to  use.  Write  that  code  out. 

4.  Take  the  letters  in  your  answer  in  order  and  match 
them  to  the  necessary  numbers  in  the  code. 

5.  Starting  with  each  answer,  make  up  a  problem  to  fit. 

You  may  wish  to  have  available  also  (a)  a  supply  of 
riddles  or  jokes.  There  are  many  books  of  this  kind 
available  in  libraries,  book  and  variety  stores;  (b)  calcu- 
'  lators  for  checking  answers;  (c)  examples  or  suggestions 
[for  alternate  codes,  i.e.,  A  =  0,  B  =  3,  C  =  6,  etc. 
Sample: 

What  do  huge,  mean,  quick-tempered  gorillas  watch  on 
television? 

‘EDDDDDDD  □□□□  □□□□ 


Code: 

A  =  1 

I  =  9 

R  =  18 

B  =  2 

J  =  10 

S  =  19 

C  =  3 

K=  11 

T  =  20 

D  =  4 

L  =  12 

U  =  21 

E  =  5 

M  =  13 

V  =  22 

F  =  6 

N  =  14 

W  =  23 

G  =  7 

0=15 

X  =  24 

H  =8 

P  =  16 

Y  =  25 

0  =  17 

Z  =  26 

1.  50^50  =  1 

2.  2  +  (2  X  6)  =  □ 

3.  ^  =  o.Dn 

4.  200^10  =  0 

5.  8x8-b8  =  n 

6.  (lO-l)X  1  =  □ 

7.  2  weeks  =  □  d 

8.  100- 0=93 

Q  ±-16 
^•5  □ 

10.  8000 -F  1000  =  □ 

11.  y  =  0.n 

12.  2500  cm  =  □  m 

13.  100^4-2  =  n 

14.  T+T+I=° 

15.  □  X  1  =  14 

16.  5  X  4  X  1  =  □ 

17.  20  000m  =  □  km 

LO 

oo 

11 

□ 

1 

8 

00 

Answer:  Anything  they  want  to! 


SCRAMBLE 

Use:  To  practise  operations  skills 
To  reinforce  selected  topics 

Materials:  Scramble  cards  as  shown 


A 

300 

X  4 

E 

3j27 

Front 

Back 

Front 

Back 

R 

±of  20 

5 

Front 

Back 

Players:  Two  to  four 

The  Game:  Seven  cards  are  dealt  to  each  player.  The 
remaining  cards  are  randomly  displayed  skill  side  up  on 
the  display  surface.  Players  take  turns  playing  cards  in 
hand,  scrabble  style,  to  make  connecting  and/or  over¬ 
lapping  words.  As  cards  in  hand  are  used,  players  may 
replace  these  with  cards  from  the  random  set  so  that  each 
player  has  seven  cards  to  use  at  all  times.  The  math¬ 
ematical  twist  in  “Scramble”  is  that  players  must 
identify  the  correct  answer  for  the  problem  on  the  back 
of  each  card  before  that  card  can  be  played.  Players  score 
1  point  per  letter  for  each  word  completed.  The  deck 
should  consist  of  approximately  3  of  each  consonant  and 
5  of  each  vowel. 


Sample  play: 


S 

A 

L 

\ 

A 

L 

W 

A 

Y 

S 

A 

S 

K 

A 

D 

D 

E 

Y 

QUADRANT 

Use;  To  identify  and  plot  coordinates 

Materials:  Demonstration-size  4-quadrant  plane 
(HMS  —  DM69),  6  markers  per  player,  4  dice  (nets  for 
which  are  shown),  container  (box,  tin)  as  dice  holder 


*3 

"6 

"5 

CM 

*4 

*2 

0 

*3 

*5 

M 

-5 

-2 

-4 

-3 

-6 

-1 

-2 

-4 

0 

-5 

-1 

-3 

*6 

o 

’  4 

'  O 

.  +  0 

.+  i- 

6  - 

5  - 

4  - 

3  - 

2  - 

0 

-1 

+ 

1  * 

2  " 

3  ^ 

4  * 

5  *( 

"  O 

.-A 

-6 

Players:  Two  to  four 

The  Game:  Players  take  turns  (a)  randomly  (i.e.,  with 
eyes  covered)  choosing  only  2  dice  from  the  container; 
(b)  throwing  dice  and  locating  a  point  identified  thereon 
{note:  whichever  point  is  convenient,  i.e.,  roll  "2  and  *5, 
locate  either  ("2,  *5)  or  (*5,  "2);  (c)  placing  a  marker  on 
that  point;  (d)  returning  both  dice  to  the  container  for 
selection  by  the  next  player. 

The  object  is  to  get  all  6  markers  into  the  same 
quadrant.  When  all  6  counters  are  in  play,  players  may 
choose  which  of  their  markers  they  wish  to  move. 

Variations:  The  game  can  be  made  easier  or  more 
difficult  by  (a)  altering  the  size  of  the  grid  (i.e.,  use  first 
quadrant  only  without  negative  integer  dice),  number  of 
dice,  and/or  number  of  markers  per  player;  (b)  requiring 
that  markers  form  straight  lines  or  other  regular 
polygonal  shapes. 


RUMMY 

Use:  To  review  and  maintain  computation  skills, 

equivalence,  selected  skills 

Materials:  Cards  (from  48  to  100)  as  shown 


Players;  Two  to  five 

The  Game:  The  dealer  shuffles  the  deck  and  deals  7 
cards  per  player.  The  remaining  cards  are  piled  face 
down  on  the  desk  and  are  used  as  the  drawing  pile.  Dealer 
turns  the  top  card  face  up  as  the  start  of  the  discard 
pile.  Players  take  turns  (a)  drawing  a  card  from  either  the 
discard  or  drawing  pile,  (b)  using  cards  in  hand  to  make 
sets  of  3  or  4  equivalent  expressions,  (c)  laying  their  sets 
face  up  in  front  of  themselves,  (d)  discarding  one  card  to 
the  discard  pile. 

The  first  player  to  display  all  cards  as  in  Rummy 
wins.  If  all  the  cards  in  the  drawing  pile  are  used  before 
the  end  of  the  game,  the  discard  pile  may  be  reshuffled 
and  turned  face  down  to  start  a  new  drawing  pile. 

Variations:  Use  the  Rummy  format  to  provide  practice 
in  such  areas  as  related  facts,  time,  temperature,  units  of 
length,  capacity,  mass,  equivalent  fractions  and  decimal 
amounts,  etc. 


ROAD  RALLY 

Use:  To  practise  identifying  properties  of  shapes 
To  provide  practice  with  selected  figures 

Materials:  One  counter  per  player,  2  dice  marked  as 
shown.  Pit  Stop  cards,  game  board  as  shown 


right 

angles 

vertices 

right 

angles 

sides 

vertices 

sides 

xxvi 
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500  GRAND 

Use:  To  practise  locating  points  on  a  grid;  computational 
skills 

Materials:  Playing  board  (shown),  2  dice  (numbered  1-6), 
paper  and  pencils  for  score  keeping 


6 

345 

730 

291 

75 

0 

19 

5 

277 

7 

181 

15 

45 

688 

4 

505 

96 

3 

943 

10 

238 

3 

0 

25 

1 

550 

66 

444 

2 

707 

50 

100 

1 

0 

112 

1 

190 

34 

76 

221 

699 

1 

1 

2 

3 

4 

5 

6 

ITZA  FACT! 

Use:  To  practise  basic  facts  (+,  -,  X,  -r-) 

Materials:  Deck  of  45  cards  numbered  as  shown  below 


Players:  Two  to  four 

The  Game:  Five  cards  are  dealt  to  each  player  and  one 
card  is  left  face  up  from  which  to  begin  play.  Players  in 
turn  (a)  play  an  appropriate  card  held  in  hand  on  top  of 
the  last  “face  up”  card,  (b)  take  another  card  from  the 
top  of  the  deck  if  a  card  in  hand  cannot  be  played,  (c) 
attempt  to  be  the  first  to  play  all  cards  in  hand. 


Sample  play: 

Last  face-up  card  — 


This  card  could  be  interpreted  as  value  12  (addition), 
value  6  (subtraction),  value  27  (multiplication),  or  value  3 
(division). 

The  next  player  in  turn  may  play  any  card  with  a 
sum,  difference,  product,  or  quotient  of  3, 6, 12,  or  27. 


3 

or 

4 

or 

5 

4 

2 

2 

etc. 


(product  12)  (sum  6)  (difference  3) 

The  deck  should  contain: 


Players:  Two  to  four 

The  Game:  Players  take  turns  (a)  rolling  both  dice  twice 
to  identify  2  sets  of  coordinates  (i.e.,  roll  5  and  2,  3  and  3 
—  use  coordinates  (5,  2)  and  (3,3);  (b)  identifying  the 
numbers  on  the  playing  board  at  these  locations  (i.e., 

0  and  1);  (c)  multiplying  these  two  numbers  together. 

Players  keep  a  cumulative  total  of  their  products. 
The  player  closest  to  500  000  after  4  rounds  is  the  winner. 
Note:  You  may  wish  to  (a)  point  out  that  the  locations  on 
this  grid  are  squares,  not  intersection  points;  (b)  have  a 
calculator  available  to  check  answers. 

Variations:  The  game  can  be  made  more  simple  or  more 
difficult  by  (a)  adjusting  the  numbers  shown  on  the  grid; 
(b)  changing  the  operation  (i.e.,  addition  instead  of 
multiplication);  (c)  increasing  or  decreasing  the  number 
of  turns  per  round. 


Variations:  The  game  can  be  made  more  difficult  and/or 
quicker  moving  by  (a)  increasing  the  scope  of  the  deck; 
(b)  allowing  more  than  one  appropriate  card  to  be  played 
at  a  time;  (c)  playing  in  rounds,  i.e.,  when  each  round  is 
over,  score  a  penalty  point  for  each  card  remaining  in 
hand.  The  overall  winner  is  the  player  with  the,  lowest 
penalty  point  total  after  4  rounds,  etc. 
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PROBLEMS  OF  THE  WEEK 


A  move  consists  of  moving  one  or  more  cubes  from  one 
pile  to  another.  In  two  moves  make  all  the  piles  the  same 
height. 

Can  you  make  an  arrangement  of  the  16  cubes  into  4 
piles  which,  in  order  to  have  equal-sized  piles,  requires 

(a)  3  moves?  7  +  3  +  3  +  3 

(b)  4  moves?  6  +  6  +  1  +  3 

2.  How  many  digit  “9’s”  are  there  between  1  and  100? 
20 

3.  In  a  300-page  book,  how  many  page  numbers  will 
show  “7”  as  one  of  the  digits?  57 


9.  Draw  the  squares. 


A 

0 

□ 

0 

□ 

A 

0 

0 

A 

□ 

0 

□ 

0 

0 

A 

Put  these  shapes  in  the  squares  so  that  each  row  contains 


a  A.D.O  ,  and  Q  and  each  column  contains  a 

A  '  n  >  0  .  andO  • 


How  many  triangles  are  in  this  figure?  17 

11.  A  wheel  has  24  spokes.  How  many  spaces  does  it 
have  between  spokes?  24 


4.  How  many  2-digit  numbers  have  a  digit  sum  of  8?  8 
List  them  in  order  from  smallest  to  largest. 

Example 

Digit  Sum 

17  1  +  7  =  8  17,26,35,44,53,62,71,80 

5.  How  many  palindromes  are  there  between  100  and 
1000?  (A  palindrome  is  a  number  which  reads  the  same 
forwards  as  backwards,  e.g.,  101,  232, . . . .)  90 

6.  Continue  this  pattern. 

1  +  3  =4 

1+3+5  =9 

1  +  3  +  5  +  7  =16 


1  + 3  +  5  +  7  +  ... +41  =  ?  441 

7.  Grandson:  Grandpa,  how  many  geese  and  how  many 

pigs  do  you  have? 

Grandfather:  I  counted  30  heads  and  100  feet  this 

morning  when  I  counted  the  geese  and  pigs. 
Grandson:  I  can’t  tell  from  that. 

Can  you? 

Let  A  =  number  of  geese 
B  =  number  of  pigs 
A  +  B  =  30 
2A  +  4B  =  100 
10  geese  and  20  pigs. 

8.  Use  the  digits  for  the  year  and  any  of  the  operations 

of  addition,  subtraction,  multiplication,  and  division  to 
write  as  many  numbers  as  you  can.  You  may  change  the 
order  of  the  digits.  For  example,  if  the  year  is  1983: 
3-l-(9-8)  =1 

(9+l)-^(8-3)  =  2 


12.  This  combination  of  six  squares  can  fold  to  form  a 
cube.  How  many  other  nets  can  you  make  using  6  squares 
that  fold  to  form  a  cube?  — 


13.  This  combination  of  equilateral  triangles,  when  cut 
out  and  folded,  will  form  an  octahedron.  How  many 
other  arrangements  of  equilateral  triangles  can  you  make 
that  will  fold  to  form  octahedrons? 


14.  Multiply  these  using  only  Roman  numerals. 


VI  XI  XXXI  XVII  LXXX 

XII  XV  XX  XX  XXI 

LV  CCCX  CLXX  DCCCLXXX 


Check  by  changing  each  to  our  numerals  and  multiply¬ 
ing. 

15.  Can  you  make  a  rectangular  array  using  50  or  fewer 
coins  so  that  the  number  of  heads  in  the  border  equals 
the  number  of  tails  inside? 

One  arrangement  (though  not  the  correct  one)  is  shown. 

@@@® 

®©©@ 

®©®® 

48(6X8)  ®®®®  12  heads  4  tails 

16.  Which  has  more  value,  one  of  each  piece  of  Canadian 
currency  up  to  the  one  hundred  dollar  bill  (i.e.,  l^,  5^, 

104, . . . ,  $100)or  a  one  metre  high  stack  of  quarters? 

The  currency  collection  equals  $189.91,  assuming  a  silver 
dollar  face  value  of  $1 ;  the  quarter  stack,  assuming  a 
coin  thickness  of  1.5  mm,  would  equal  approximately 
$166.75. 


17.  Write  the  number  of  letters  contained  in  each  word 
of  this  sentence: 

“May  I  have  a  large  container  of  toffee?’’ 

'i 

What  number  is  this? 

Write  a  sentence  that  does  the  same  thing  so  that  you  will 
remember  an  approximation  of  pi. 


18.  What  is  the  area  of  this  garden?  124  m^ 

-♦6  m>^ 

4  m 


T  8  m 


^ — ► 

5  m 


12nn 


19.  What  is  the  volume  of  this  box?  324  cm^ 
The  length  is  three  times  the  width. 

The  height  is  half  its  width. 


20.  Remove  3  line  segments  to  leave  6  equal-sized 

squares. _ 

LLIJ 
I _ I 

Ll-|.U 

Remove  those  marked  with  colour. 

21.  To  test  whether  a  number  is  divisible  by  1 1 : 

Find  the  sums  of  the  alternate  digits. 

If  they  are  equal  or  differ  by  11  or  are  a  multiple  of  11, 
the  number  is  divisible  by  1 1. 

Example 

(a)  2354  2  +  5  =  7  3  +  4  =  7  7  =  7 

2354  is  divisible  by  11. 

(b)  714  395  7  +  4  +  9  =  20  l  +  3  +  5  =  9 

20-9  =  11 


Therefore  714  395  is  divisible  by  11. 

Which  of  these  numbers  are  divisible  by  1 1  ? 

(c)7631  (d)2134  (e)  45  617  (f)  149  523  (g)  1  476  926 
d.  e,  f,  g 


22.  What  is  the  smallest  whole  number  that  has  exactly 
10  different  factors?  qg 


23.  What  is  the  smallest  whole  number  that  has  exactly 
nine  different  factors?  35 


24.  Twin  primes  are  those  that  differ  by  2,  e.g.,  3  and  5, 
11  and  13. 

There  are  only  8  sets  of  twin  primes  among  the  first  100 
numbers.  What  are  they? (3,  5).  (5,  7).  (n,  13).  (17^  19). 
(29,  31):  (41, 43):  (59,  61);  (71,  73) 


25.  5  students  played  in  a  round-robin  chess  tournament. 
Each  student  played  each  of  the  other  students  once. 

How  many  games  were  played?  10 


26.  33  =  3  X  11  =  11  +  11  +  11 
=  10+11  +  12 

33  can  be  written  as  the  sum  of  three  consecutive 
numbers. 

22  =  2  X  11  =  4  X  5.5  =  5.5  +  5.5  +  5.5  +  5.5 

=4+5+6+7 

22  can  be  written  as  the  sum  of  four  consecutive  numbers. 
Write: 

(a)  50  as  sum  of  5  consecutive  numbers. 

8  +  9+10+11  +  12 

(b)  60  as  sum  of  5  consecutive  numbers. 

10+11  +  12+13+14 

(c)  72  as  sum  of  9  consecutive  numbers. 

4  +  5  +  6  +  7  +  8  +  9+10+11  +  12 

Write  each  as  the  sum  of  consecutive  numbers. 

(d) 9  (e)30  (f)28  (g)  14 

(d)  2  +  3  +  4  (e)  9  +  10+11 

(f)  1  +  2  +  3  +  4  +  5  +  6  +  7 

(g)  2  +  3  +  4  +  5 

How  many  of  the  first  31  numbers  can  you  express  as 
the  sum  of  consecutive  numbers? 


27.  Study  this  pattern  for  finding  certain  squares. 


Any  two-digit  number 
ending  in  “5” 

Take  first  digit 

Multiply  it  by  the 
next  greater  number 

Multiply  by  1 00  -I-  5  X  5 

Simplify 

Correct  square 


Let’s  try  it  with: 

25" 

1 

2 

I 

2X3 

I 

2X3X100  +  5X5 

1 

6  X  100  +  25 

I 

625 


i 

t 

t 


X 

X 


X  1 00  -I-  5  X  5 


X  100  -I-  25 


Use  the  pattern  to  find  these.  Use  a  calculator  to  check, 
(a)  15"  (b)  35"  (c)  45" 

(d)  65"  (e)  75"  (f)  95" 

(a)  225  (b)  1225  (c)  2025 

(d)  4225  (e)  5625  (f)  9025 


28.  Choose  any  magazine.  Roughly,  how  much  (i.e.,  how 
many  pages)  of  the  magazine  is  made  up  of  advertise¬ 


ments?  Answers  will  vary. 

Use  this  fraction  guide  to  help  measure  fractional  parts 
of  pages. 


— 1 — 1 — 

1 

1  I  1 

e|e 

1 

1 

2 

6 

6 

1 

_ 1 _ 

Remember: 

+  =  + 

6  3 


>27  cm 


XXX 


21  cm 


39.  Trace  the  star  in  this  diagram.  Include  the  eight 


19.  Ian  is  12  a  old.  Ian’s  father  is  37  a  old.  How  old  was 
Ian’s  father  when  Ian  was  half  as  old  as  he  is  now?  31 

30.  Six  grapefruits  can  be  purchased  for  98(|;.  At  this 
price,  how  much  will  21  grapefruits  cost?  $3.43 

31.  Jamie  is  a  5-pin  bowler.  He  bowled  228  and  196  for 
his  first  2  games.  What  must  he  bowl  on  his  third  game 
to  get  an  average  of  220?  236 

32.  Sam  decided  to  save  25^  on  the  first  day  of  his 
summer  job  and  increase  his  daily  savings  by  25^  each 
day. 

(a)  How  much  had  he  saved  by  the  end  of  the  first  5  d  of 
work?  $3.75 

(b)  How  much  had  he  saved  by  the  end  of  the  first  month 
(i.e.,  22  d)?  $63.25 


33.  How  many  different  ways  can  6  doughnuts  be 
arranged  on  2  plates?  Make  a  list  of  the  ways.  7 

34.  How  many  different  ways  can  6  doughnuts  be 
arranged  on  3  plates?  Make  a  list  of  the  ways.  27 


35.  What  is  the  rule  for  this  machine?  x  3 

Input 


Input 

Output 

7 

20 

10 

29 

5.5 

15.5 

8.2 

23.6 

25 

74 

- 1 


Tnanslar 

maLftXint 


Solve  these  inputs  or  outputs. 


7  \ 

Output 


Input  Output 


5 

14 

15 

44 

19.5 

57.5 

3 

8 

17 

50 

200 

599 

34 

101 

36.  (a)  Using  the  last  4  digits  in  your  phone  number, 
make  a  true  sentence. 

Example 

Using  the  digits  8593:  8  =  5  +  (9  3) 

(b)  Copy  dov/n  your  telephone  number.  Group  the  first 
two  digits  or  the  last  two  digits  to  form  a  number  from  10 
through  99. 

Using  mathematical  operations,  can  you  construct  a 
true  number  sentence? 

Example 

839-8593 

I 

83  =  9x8  +  5  +  9-  3 


37.  The  sum  of  the  ages  of  2  tennis  players  is  27.  One 
player  is  3  a  younger  than  the  other.  How  old  are  the 
tennis  players?  12, 15 


numbers  given.  Solve  equations  (a)  to  (f)  and  write  the 
solutions  on  separate  squares  of  paper  the  size  of  the 
squares  in  the  star.  Place  the  squares  on  the  empty 
boxes  so  that  each  row  of  4  boxes  has  the  sum  30.  Write 
the  correct  numbers  in  the  boxes. 

(a)  20  X  70=n  X  100  (b)  30  X  40  =n  X  100 

(c)  50  X  20  =n  X  100  (d)  20  X  40  =n  X  100 

(e)  20  X  30=rt  X  100  (f)  30  X  30=«  X  100 

4  variations  of  the  star  are  shown  and  may  be  used  for 

more  problems. 


38.  Carol  purchased  a  baseball  and  a  baseball  glove  for 
$32.  The  glove  cost  $20  more  than  the  ball.  How  much 
did  the  ball  cost? $6 


(a)  Enlarge  the  fish  using  the  two  different  grids. 

(b)  Use  other  grids  to  enlarge  the  fish. 


40.  Find  the  missing  numbers  in  these  flow  charts, 
(a)  (b) 
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CUMULATIVE  TEST  ITEM  BANK 


lese  items  test  a  number  of  the  major  objectives  in  this 
»ok.  In  using  these  test  items,  select  from  the  set  up  to 
e  page  on  which  your  class  is  working  at  present.  Set  A 
id  Set  B  are  matched  items  to  provide  opportunity  for 
pre  and  post  testing  or  for  repeat  testing  of  the 
ijectives.  The  pages  can  be  readily  removed  and 
iplicated  if  you  wish  to  distribute  the  test.  Be  certain 
at  all  of  the  children  are  familiar  with  the  accepted 
iswer  format,  whether  it  involves  writing  answers 
rectly  on  a  duplicated  sheet,  or  on  a  separate  sheet  or 
orkbook  page.  Demonstrate  the  sample  items  on  the 
lalkboard  and  be  sure  there  are  no  questions  before 
jginning  the  test. 

ample  Items 


)  Write  as  a  decimal. 

16  fo 

(b)  Calculate. 

4.6  +  3.27 

)  Round  to  the  nearest 
thousand. 

6399 

(d)  Round  to  the  nearest 
tenth. 

14.381 

answers  to  Test 


(a)  53.34  (b)  14.065  2.  (a)  48.67  (b)  29.594  3.  11  099 
15682  5.  29  268  6.  18  617  7.645.4251 
438.4138  9.86.11  10.185.65  13.  (a)  50  000 
0  70000  14.  (a)  80  000  (b)  50  000  15.  $21  16.524 

7.  (a)n  =18(b)n  =53  18.  (a)n  =16(b)n  =33 

1.  (a)  (b)  ^  (c)  =  20.  (a)  (b)  =  (c)  =  21.  145.5, 

45.9, 154.5, 154.6  22.  243.5,  243.6, 432.4,  432.9 

3.  16  cm  24.  12  cm  25.  6  cm  26.  8  cm  27.  130° 

8.40°  29.45°  30.30°  31.  (a)  -  (ii),  (b)  -  (iii),  (c)  -  (i) 

2.  (a)  -  (iii),  (b)  -  (i),  (c)  -  (ii)  33.  26  950  34.  45  040 

5.  9360  36.  8370  37.  38  560  38.  65  590  39.  159  936 
0.536  517  41.  $267.40  42.5285.12  43.  15  211.8 

4.  17174.5  45.22.14  46.  37.68  47.184.0318 

8.  359.7776  49.  6.986  93  50.  11.145  72  51.  $560 
2.  $320  53.  (a)  n  =  2632  (b)  n  =  4  54.  (a)  n  =  3680 
3)n=ll  55.  $28;  $12  56.  $90;  $10  57.  81  58.81 
9.5655  60.5397  61.  7343  R2  62.  7284  R1  63.561 
4.362  65. 68R14  66. 69R53  67.4.83  68.6.54 

9.  (a)  1400  cm  (b)  0.2  hm  (c)  6  cm  70.  (a)  15  000  m 
3)  3000  m  (c)  700  mm  71.40.8  cm  72.46  cm 
3.25.12  cm  74.  37.68  cm  75. 21  cm^  76.  60cm^ 

7.  56  cm^  78.  90  cm^  79.  80  cm^  80.  24  cm^ 

I.  99  m^  82.  84  m^  83.  78.5  cm^  84.  113.04  cm^ 

5.  1344  cm^  86.  605  cm^  87.  40  L  88.  6  L 

9.  (a)4000cm^  (b)  15mL  90.  (a)  5  L  (b)  56  cm^  91.lt, 
).5t,2t  92.  8000  g,  8000  kg,  8  000  000  kg  93.  (a)  2343  m 
b)  9.049  m  94.  (a)  805  m  (b)  2.507  m  95.  (a)  360 

b) 1430  96.  (a)  480  (b)  6570  97.312  98.522  99.5.9 
00.8.7  101.26110  102.83  260  103.36  104.54 
05.  600  km;  616  km  106.  2400  km;  2054  km 

07.  (a)  3  kg  (b)  2  kg  (c)  2000  cm^  108.  (a)  5  kg  (b)  4  kg 
:)6000cm"  109.  24:25 or 00:25  110.17:05 

II. 04:30  112.02:35  113.  Ahead  114.  Back 
15.  (a)  1st  century  (b)  8th  century  (c)  19th  century 
d)  21st  century  116.  (a)  1st  century  (b)  7th  century 

c)  20th  century  (d)  21st  century  117.  (a)  -4°C  (b)  -2rC 
c)8°C  118.  (a)6°C(b)-32°C(c)4°C  119.70  m 

20.  2  km  south  121.  (a),  (c)  122.  (a),  (b)  123.1,2,3, 


4,6,8,12,24  124.1,2,4,8,16,32  125.1,2,5,10, 
25,50  126.1,5,11,55  127.  (a)  6  (b)  0  (c)  0  128.  (a)  257 

(b)0(c)0  129.31,37  130.41,43,47 

131.  (a)  18  =  2  X  3  X  3  (b)  150  =  2  X  3  X  5  X  5 

132.  (a)  30  =  2  X  3  X  5  (b)  42  =  2  X  3  X  7  133.  6 
134.2  135.  5  136.  2  137.  21,24,27  138.  63,72,81 
139.  12  140.  30  141.  3072  =  (3  X  1000)  +  ( 0  X  100)  + 
(7  X  10)  +  (2  X  1)  =  (3  X  10^)  +  (0  X  10^)  +  (7  X  10‘)  + 

(2  X  1)  142.  78  509  =  (7  X  10  000)  +  (8  X  1000)  + 

(5  X  100)  +  (0  X  10)  +  (9  X  1)  =  (7  X  10")  +  (8  X  10^)  + 

(5  X  10^)  +  (0  X  10‘)  +  (9  X  1)  143.  (a)  36  (b)  490 

144.  (a)  225  (b)  360  145.^  or  |  146.|or| 

147.  (a)  y  (b)  y  148.  (a)  |  (b)  y  149.  16  150.  9 
15iy  152y  1534  or  j  154y  1554=4 
156. 1=1^  157.4|  158. 4|  159.y  =  ly 
160.  y=  2  161.  (a) 0.71(b) 0.006  162.  (a) 0.15 
(b)  0.009  163.4^  164. 5 1  165.3^  166.5^ 

167.  18  168.15  169. 2  y  170. 2  y  171.^  172.  y 
173.  n  =  y  174.  n  =  1  y  175.  j  176.  y  177.  | 
178.fi  179.^  180.  7y  181.  y  182.  2 1  183.  3  y 

184.  16  y  185.  1  y  186.  1 35  187.  (a)  0.2  (b)  0.75 

188.  (a)  0.4(b)  0.45  189.0.7  190.0.6  191.3:4 
192.3:5  193.40  194.30  195.  (a)  82%  (b)  85% 

196.  (a)  74%  (b)  65%  197.0.47  198.0.09  199.  (a)  50 

(b)  $1.32  200.  (a)  7  (b)  $5.10  201.  |  202.  fs  203.  13 

204.  12  205.  $26.82  206.  $278.61  207.  $26  208.  $70 
209.  $21.35  210.  $32.11  211.  Sales  tax:  $630;  total 
cost:  $%30  212.  Sales  tax:  $%0;  total  cost:  $12  960 
213.  Discount:  $11.40;  sale  price:  $26.60  214.  Discount: 
$11.00;  sale  price:  $44.00  215.  (a)n  =  32  (b)n  =5 

(c) n=20  216.  (a)n  =  55  (b)n  =  9  (c)n  =  18  217.  0.5  h 
218.  0.25  h  219.  5  220.8  221.  7  222.  2  and  12 

223.  $600.00  224.  $1050.00  225.  (a)n  =  3  {h)s  =  22 
226.  (a)  w  =  10(b) «  =6  227.  (a)  n  =39-12;n  =27 
(b)n  =  156  -  82;n  =74  228.  (a) n  =42-9;«  =33 
(b)n  =81-56;n  =25  229.  {d^n  =54+18;n  =72 
ih)n  =71  +  48;n  =119  230.  (a) n  =41  +  22;n  =63 
(b)n  =101  +  78;n  =  179  231.  (a)n  =54-t-6;n  =9 
(b)n  =9.1^7;n  =  1.3  232.  (a) n  =72^9;n  =8 
(b)n  =10.2-b6;n  =  1.7  233.  (a) n  =13x8;n  =  104 
(b)n  =  28  X  26;  n  =  728  234.  (a)«  =  21  X  7;  n  =  147 
(b)n  =  18  X  1.9;  n  =  34.2  235.  A(2, 1),B{2, 4),  CO,  2), 
D(5,0)  236.A(0,2),R(3,0),C(5,3),D(2,5)  239.  1,3, 
5,7,9  240.8,13,18,23,28  241.4,6,8,10,12 
242.  4, 10, 16,  22, 28  243.  (a) "  10  (b) “7  (c) M  (d)  "5  (e) "2 
(f) "7  244.  (a)  "7  (b) '  10  (c) '  1 1  (d) "9  (e) ’3  (f)  M 
245.  (a) -3  (b)  "7  (c) "2  246.  (a) M  (b) '9  (c) '  1 1 
247.  (a)n  ="6  (b)n  ="5  248.  (a)n  =*3  (b)n  ='8 
249.  (a) "  1  (b)  - 16  (c)  -3  (d) "  10  250.  (a) "  1  (b)  ’  12  (c)  "4 

(d) "7  253.  75  254.  55  km  255.  (a)  75  km  (b)  2nd  hour 
256.  (a)  0  km  (b)  20  km  257.  (a)  3  d  (b)  1 5  d  258.  (a)  $20 

(b)  $48  259.  north  260.  south  261.  (a)  turn  (b)  flip 

(c)  slide  262.  (a)  turn  (b)  slide  (c)  flip 

265.  {a)AR-^OT-,RN^TP;AN^OPih)R-^T; 
N-^P,A  -►O  266.  (alS-  -^K;M^P-,  O  -►A 
(h)SM-^KP ;  OM  -P^AP ;  SO  -^KA  267.  (a)  268.  (b) 
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1.  Write  as  a  decimal. 


(a)  53- 

(b)  14 


34 

100 

65 

1000 


B 


2.  Write  as  a  decimal. 

(b)29S 


3.  4381 

6270 
+  448 


4.  9735 

4960 
+  987 


5.  47  321 

-18  053 


6.  83  426 

-64  809 


7.  Write  in  columns,  then  add. 
594.46  +  47.3  +  3.6651 


8.  Write  in  columns,  then  add. 
402.97  +  28.5  +  6.9438 


9.  258.6 

-172.49 


10.  369.4 

-183.75 


10 


11.  Write  each  in  a  place-value  chart. 

(a)  4  million,  3  hundred  twenty-one 
thousand,  four  hundred  fifty 

(b)  2  billion,  483  million 

(c)  three  million,  forty-two  thousand, 
eighty 


12.  Write  each  in  a  place-value  chart. 

(a)  6  million,  five  hundred  seventy-three 
thousand,  eight  hundred  sixty 

(b)  7  billion,  965  million 

(c)  nine  million,  seventy-one  thousand, 
fifty 


13.  Round  to  the  nearest  ten  thousand. 

(a)  45  379 

(b)  71  058 

15.  For  UNICEF,  Mary  collected  $8.73, 
Jim  $7.29,  and  Bernie  $4.93. 

About  how  much  did  they  collect? 
(Round  to  the  nearest  dollar.) 


14.  Round  to  the  nearest  ten  thousand. 

(a)  75463 

(b)  53  140 

16.  For  UNICEF,  Joe  collected  $7.85, 
Steve  $9.31,  and  Janet  $6.84. 

About  how  much  did  they  collect? 
(Round  to  the  nearest  dollar.) 


17.  Solve. 

(a)  n  +  14  =  32 

(b)  n  -45  =  8 


18.  Solve. 

(a)  n  +  12  =  28 

(b)  «  -  27  =  6 


20 


19.  Copy  and  complete  using  =  or 

(a)  76  •43 

(b)  27  #2.7 

(c)  $0.75  #75(1: 


20.  Copy  and  complete  using  =  or 

(a)  95  #61 

(b)  84  #84 

(c)  $0.50  •50*: 


21.  Arrange  in  order  from  smallest  to 
largest. 

154.5, 145.5, 154.6, 145.9 


22.  Arrange  in  order  from  smallest  to 
largest. 

243.5, 432.4,  243.6, 432.9 


30 


23. 


What  is  the  diameter  of  this  circle? 


24.  What  is  the  radius  of  this  circle? 
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25.  What  is  the  radius  of  this  circle? 

26.  What  is  the  diameter  of  this  circle? 

(  /""n 

V  J 

V  y 

27.  Use  a  protractor  to  measure  this  angle. 

V _ ^ 

28.  Use  a  protractor  to  measure  this  angle. 

40 

29.  Calculate  the  measure  of  the  third 

30.  Calculate  the  measure  of  the  third 

angle. 

angle. 

y95\ 

yAo° 

140°-^^ — ^ 

50 

31.  Match. 

32.  Match. 

(a)  4  faces  (i)  octahedron 

(a)  5  sides  (i)  hexagon 

(b)  6  faces  (ii)  tetrahedron 

(b)  6  sides  (ii)  octagon 

(c)  8  faces  (iii)  hexahedron 

(c)  8  sides  (iii)  pentagon 

33.  3850 

34.  5630 

X  7 

X  8 

35.  936 

36.  837 

60 

X  10 

X  10 

37.  482 

38.  937 

X  80 

X  70 

39.  448 

40.  641 

X357 

X837 

41.  $53.48 

42.  $47.52 

X  5 

X  6 

70 

43.  5634 

44.  4907  / 

X  2.7 

X  3.5 

45.  36.9 

46.  94.2 

X  0.6 

X  0.4 

47.  38.42 

48.  56.48 

X  4.79 

X  6.37 
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80 


90 


100 


49.  14.23 

X0.491 

51.  Round  money  to  nearest  dollar. 

Round  number  to  nearest  10. 

Multiply  to  find  the  estimated  product. 

$8.42 
X^ 

53.  Copy  and  complete. 

(a)  7  X  376  =n 

(b) 4  +  7  +  5  =  4Xn 

55.  Mrs.  Johnson  bought  16  boxes  of 
petunias  at  $1.75  a  box. 

How  much  did  she  pay? 

How  much  change  did  she  receive  from 
$40? 


71.  Calculate  the  perimeter. 


73.  Calculate  the  circumference. 
(Usen  =  3.14.) 


57. 

6 

58. 

4)324 

59. 

$65  500  ^  100 

60. 

$39  700  100 

61. 

4)29374 

62. 

8  )  58  273 

63. 

35)19  635 

64. 

43  )  15  566 

65. 

51  )3482 

66. 

64  )4469 

67. 

37)178.71 

68. 

92  )601.68 

69. 

(a)  14  m  = 

cm 

70. 

(a)  15km=  m 

(b)  20  m  = 

hm 

(b)  .30  hm  =  m 

(c)  60  mm  = 

cm 

(c)  70  cm  =  mm 

4.8  cm 

1 5.6  cm 

1 6  cm 

3  cm 

7  cm 

1 2  cm 

B 


50.  17.58 

X0.634 


52.  Round  money  to  nearest  dollar. 

Round  number  to  nearest  10. 

Multiply  to  find  the  estimated  product. 

$4.39 

2< _ ^ 

54.  Copy  and  complete. 

(a)  8  X  460  =n 

(b)  9  X  3  =  rt  +  16 


56. 


Dick  bought  12  record  albums  at 
$7.50  each. 

How  much  did  he  spend  on  record  albums? 
How  much  change  did  he  receive  from 
$100? 


72.  Calculate  the  perimeter. 


7  cm 


74.  Calculate  the  circumference. 
(Usen  =  3.14.) 


76.  Calculate  the  area. 


5  cm 
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110 


120 


77.  Calculate  the  area. 


8  cm 


1 4  cm 


79.  Calculate  the  area. 


20  cm 

81.  Calculate  the  area  of  the  parallelogram. 


83.  Calculate  the  area  of  the  circle. 
(UseTT  =  3.14.) 


85.  Calculate  the  volume. 


8  crtr 


1 

1 

1  2  cm 

1 4  cm 

87.  Calculate  the  capacity  in  litres. 


20  cm 


89.  (a)  4L  = _ cm^ 

(b)  15  cm^  = _ mL 

91.  Complete. 

1000  kg  = _ t 

500  kg  = _ t 

2000  kg  = _ t 


B 


78.  Calculate  the  area. 


1 0  cm 


1 2  cm 

82.  Calculate  the  area  of  the  parallelogram. 


84.  Calculate  the  area  of  the  circle. 
{Usen  =  3.14.) 


86.  Calculate  the  volume. 


1 1  cm 

88.  Calculate  the  capacity  in  litres. 


90.  (a)  5000  cm^  = 

(b)  56  mL  = _ 

92.  Complete. 

8kg  = - g 

8 1  = - kg 


L 


.  cm^ 


8000 1  = 


kg 
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93.  Write  as  metres. 

94.  Write  as  metres. 

(a)  2  km  +  3  hm  +  4  dam  4-  3  m 

(a)  5  m  +  0  dam  +  8  hm  +  0  km 

(b)  9  mm  +  4  cm  +  0  dm  +  9  m 

(b)  2  m  +  5  dm  +  0  cm  +  7  mm 

95.  (a)  0.1  J36 

96.  (a)  0.1  748 

(b)  0.5)715 

(b)  0.8  T5256 

97.  9.5)2964 

98.  8.5  J44^ 

130 

99.  3.7)21.83 

100.  1.7 )  14.79 

101.0.01  )261.1 

102.  0.01  )  832.6 

103.  0.59 )  21.24 

104.  0.82 )  44.28 

105.  Estimate  by  rounding,  then  solve. 

106.  Estimate  by  rounding,  then  solve. 

Mary  drives  56  km  to  work  each  day. 

Tom  drives  79  km  to  work  each  day. 

140 

How  far  does  she  drive  in  11  d? 

How  far  does  he  drive  in  26  d? 

107.  Complete. 

108.  Complete. 

(a)  3  L  of  water  has  a  mass 

(a)  5  L  of  water  has  a  mass  of 

of  kg. 

kg. 

(b)  2000  cm^  of  water  has  a  mass  of 

(b)  4000  cm^  of  water  has  a  mass 

kg. 

of  kg. 

(c)  2  kg  of  water  has  a  volume  of 

(c)  6  kg  of  water  has  a  volume  of 

cm^. 

cm^. 

109.  What  time  is  it  8  h  after  16:25? 

110.  What  time  is  it  5  h  after  12:05? 

111.  What  time  is  it  6  h  after  22:30? 

112.  What  time  is  it  3  h  after  23:35? 

113.  In  the  spring  the  province  of  British 

114.  In  the  fall  when  a  province  returns 

Columbia  goes  on  daylight  saving  time. 

from  daylight  saving  time  to 

Do  people  set  their  clocks  ahead  or 

standard  time,  do  people  set  their 

back? 

clocks  ahead  or  back? 

115.  Name  the  century  each  year  is  in. 

116.  Name  the  century  each  year  is  in. 

(a)  56  (b)  786 

(a)  99  (b)  666 

(c)  1876  (d)  2015 

(c)  1970  (d)  2005 

117.  Record  the  new  temperature. 

118.  Record  the  new  temperature. 

(a)  The  temperature  was  8°C;  it 

(a)  It  was  12°C;  the  temperature 

dropped  12°C. 

dropped  6°C. 

150 

(b)  The  temperature  was  -16°C;  it 

(b)  It  was -20° C;  the  temperature 

dropped  5°C. 

dropped  12°C. 

(c)  The  temperature  was  -12°C;  it 

(c)  It  was  -  18°C;  the  temperature 

rose  20°  C. 

rose  22°  C. 

119.  Draw  a  picture  for  this  problem.  Solve. 

120.  Draw  a  picture  for  this  problem.  Solve. 

A  rose  bed  is  25  m  long  and  10  m  wide. 

Robert  jogged  1  km  west. 

How  much  fencing  is  needed 

2  km  south,  and  1  km  east. 

to  completely  fence  the  rose  bed? 

How  far  from  where  he  started  is  he? 

160 

121.  Which  are  divisible  by  3? 

122.  Which  are  divisible  by  9? 

(a)  39  (b)152  (c)285 

(a)  72  (b)261  -  (c)573 
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123.  List  the  factors  of  24. 

124.  List  the  factors  of  32. 

125.  List  the  factors  of  50. 

126.  List  the  factors  of  55. 

127.  (a)  6  +  0  = 

128.  (a)  257-0  = 

(b)  17X0  = 

o 

o 

II 

(c)  0-^9  = 

(c)  4  X  0  = 

129.  Write  all  the  prime  numbers  between 

30  and  40. 

130.  Write  all  the  prime  numbers  between 

40  and  50. 

131.  Write  as  a  product  of  prime  factors. 

132.  Write  as  a  product  of  prime  factors. 

170 

(a)  18  = 

tal  30  = 

(b)  50  = 

(b)  42  = 

133.  Write  the  greatest  common  factor  for: 

12  and  30. 

134.  Write  the  greatest  common  factor  for: 

10  and  16. 

135.  Find  the  missing  prime. 

50  =  2  X  5  X  □ 

136.  Find  the  missing  prime. 

54  =  nx3X3x3 

137.  Write  the  next  3  numbers. 

138.  Write  the  next  3  numbers. 

9. 12. 15.  18. 

27.  36,  45.  54, 

139.  What  is  the  least  common  multiple  for: 

4  and  6? 

140.  What  is  the  least  common  multiple  for: 

5  and  6? 

141.  Write  in  expanded  notation. 

3072 

142.  Write  in  expanded  notation. 

78  509 

180 

143.  (a)  2^  X  3^  =  □ 

(b)  10  X  7^  =  □ 

144.  (a)  3^  X  5^  =  □ 

(b)  10  X  6^  =  □ 

145  +  -  — 

146.1+1 

147.  Express  in  lowest  terms. 

<"+5 

148.  Express  in  lowest  terms. 

(a)  ^ 

(b)f4 

(b)  ^  ^ 

149.  Find  the  missing  amount. 

4  _  □ 

5  20 

150.  Find  the  missing  amount. 

3  _  □ 

8  24 

190 

□  = 

□  = 

151.  1 

152.  1 

+  T 

+  7 
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153.  1 

154.  i 

3 

1 

10 

5 

155.  j 

156.  1 

+  1 

157.  Write  as  an  equivalent  mixed  numeral. 

158.  Write  as  an  equivalent  mixed  numeral. 

23 

37 

5 

8 

200 

159.  i  +  7  +  j 

160.4+1  +  1  +  1 

161.  Express  as  a  decimal. 

162.  Express  as  a  decimal. 

(a)  w  • 

(a) 

100 

(Mss  ■  \  . 

163.  1|  ' 

164.  2| 

+2| 

+3t 

165.  4l 

166.  124 

->7 

-  7  — 

167.  y  of  27 

168. 1  X  40 

169.  5  X  y 

170.  7x4 

171.|x  1 

172.  4  X  1 

173.  Solve  for  n. 

174.  Solve  for  n. 

4  X  n  =  1 

y  Xn  =  1 

175.  y  of  y 

176.  4  of  1 

177.  4x4 

5  4 

178. 1  X  { 

210 

179. 1^6 

180.  5^1 

181. 

182. 

183.  l4  X  24 

184.34  ^ 

185.54-i-  3y 

186.6|h-3| 

187.  Express  as  a  decimal. 

188.  Express  as  a  decimal. 

(a)  4 

(a)  1 

(b)  1 

<W  fo 
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189.  Round  to  the  nearest  tenth. 

190.  Round  to  the  nearest  tenth. 

i  220 

0.727  nil ... 

0.575  in ... 

191.  Write  this  ratio  in  lowest  terms. 

192.  Write  this  ratio  in  lowest  terms. 

15:20 

18:30 

193.  Find  the  missing  number. 

194.  Find  the  missing  number. 

5  _  25 

1  _  6 

8  □ 

5  □ 

□  = 

□  = 

195.  Write  as  a  percent. 

196.  Write  as  a  percent. 

<^)  1 

(a)  S 

(b)  1 

'W  'i 

197.  Express  as  a  decimal. 

198.  Express  as  a  decimal. 

47% 

9% 

230 

199.  Calculate. 

200.  Calculate. 

(a)  20%  of  250 

(a)  5%  of  140 

(b)  8%  of  $16.50 

(b)  6%  of  $85.00 

201.  Express  as  reduced  ratios. 

202.  Express  as  reduced  ratios. 

15% 

64% 

203.  Calculate  the  average  of  these  numbers. 

204.  Calculate  the  average  of  these  numbers. 

240 

8,  10,  12,  15,  20 

8,  9,  19,  12 

205.  $18.87  +  $7.95 

206.  $193.02  +  $85.59 

207.  Calculate  the  yearly  interest  earned 

208.  Calculate  the  yearly  interest  earned 

on  $200  if  the  rate  is  13%  per  year. 

on  $500  if  the  rate  is  14%  per  year. 

209.  Gina  bought  a  pair  of  jeans 

210.  Joanne  bought  a  tennis  racket 

for  $19.95. 

for  $25.44  and  a  tin  of  tennis  balls  for  $4.29. 

How  much  did  she  pay  if  the  provincial  sales 

How  much  did  she  pay  altogether  if  the 

tax  rate  is  7%? 

provincial  sales  tax  rate  is  8%? 

211.  Calculate  the  sales  tax  and  the  total 

212.  Calculate  the  sales  tax  and  the  total 

cost  of: 

cost  of: 

A  new  car  for  $9000.00  when  the  sales 

A  new  truck  for  $12  000.00  when  the  sales 

tax  rate  is  7%. 

tax  rate  is  8%. 

250 

213.lTrack  suit,  regular  $38.00,^  save  30%) 

214.|Tennis  racket,  regular  $55.00,  save  20%7 

Calculate  the  discount  and  the  sale  price. 

Calculate  the  discount  and  the  sale  price. 

215.  Solve. 

216.  Solve. 

(a)  n  +  18  =  50 

(a)  n  +  25  =  80 

(b)  «  X  7  =  35 

(b)  n  X  8  =  72 

260 

(c)  «  2  =  10 

(c)  n  3  =  6 

217.  Elephants  run  at  a  rate  of  40  km/h. 

218.  Elephants  run  at  a  rate  of  40  km/h. 

How  long  would  an  elephant  take  to 

How  long  would  an  elephant  take  to 

run  20  km? 

run  10  km? 

219.  If  you  flip  a  nickel  10  times,  how 

220.  If  you  flip  a  penny  16  times,  how  many 

many  heads  would  be  likely? 

tails  would  be  likely? 
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221.  Using  a  pair  of  normal  dice,  which 
sum  is  easiest  to  roll? 


B 


222.  Using  a  pair  of  normal  dice,  which 
sum  is  hardest  to  roll? 


270 


223.  This  year,  the  Jones  family  saved  25%  on 
their  heating  bill  by  insulating  the  house. 
If  last  year’s  bill  was  $800.00, 
what  did  they  pay  for  heating  the  house 
this  year? 

225.  Solve,  then  graph  the  solution  on 
the  number  line. 

(a)  n  +  6  =  9 

I  M  M  M  i  M  I  M  M  t  I  M  I  I 

0  10  20 


224.  This  year,  the  Ross  family  saved  30%  on  their 
heating  bill  by  insulating  the  house. 

If  last  year’s  bill  was  $1500.00, 
what  did  they  pay  for  heating  the  house 
this  year? 

226.  Solve,  then  graph  the  solution 
on  the  number  line. 

(a)  w  -  6  =  4 

I  I  I  I  I  I  M  M  I  I  I  I  M  I  I  I  I  M  !-»■ 

0  10  20 


(b)  5  -  12  =  10 

I  I  I  I  I  I  I  I  I  I  M  I  I  M  M  M  t  I  I 

0  10  20 

227.  Write  a  related  subtraction  sentence 
for  each.  Then  solve. 

(a)  n  +  12  =  39 

(b)  n  +  82  =  156 


(b)  8  +  «  =  14 

I  I  I  I  I  I  I  I  I  I  I  M  I  M  I  I  I  I  I  1  1-*" 

0  10  20 

228.  Write  a  related  subtraction  sentence 
for  each.  Then  solve. 

(a)  n  +  9  =  42 

(b)  n  +  56  =  81 


229.  Write  a  related  addition  sentence  for 
each.  Then  solve. 

(a)  n  -  18  =  54 

(b)  „  -  48  =  71 


230.  Write  a  related  addition  sentence 
for  each.  Then  solve. 

(a)  n  -  22  =  41 

(b)  n  -  78  =  101 


231.  Write  a  related  division  sentence 
for  each.  Then  solve. 

(a)  n  X  6  =  54 

(b)  n  X  7  =  9.1 


232.  Write  a  related  division  sentence 
for  each.  Then  solve. 

(a)  n  X  9  =  72 

(b)  n  X  6  =  10.2 


280 


233.  Write  a  related  multiplication 
sentence  for  each.  Then  solve. 

(a)  n  8  =  13 

(b)  n  ^  26  =  28 


234.  Write  a  related  multiplication 
sentence  for  each.  Then  solve. 

(a)  n  -1-  7  =  21 

(b)  /I  ^  1.9  =  18 


235.  Write  the  ordered  pair  for  each 
lettered  point. 


P 

A 

0 

2  3  4  5 

236.  Write  the  ordered  pair  for  each 
lettered  point. 


-H 

• — 

A 

B 

0 

2  : 

1  ^ 

5 

237.  On  the  grid  locate  each  point.  Label. 


(a)  (3,  2)  (b)  (4,  5) 
(c)  (0,  4)  (d)  (1,  4) 


238.  On  the  grid  locate  each  point.  Label. 


(a)  (4,  0)  (b)  (3,  5) 

(c)  (2,  1)  (d)  (0,  3) 
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239.  Complete  the  table. 
Rule:  2  X  ■  -  3  =  A 


290 


241.  Complete  the  table.  Graph  the  ordered  pairs. 
Rule:  2  X  ■  +  4  =A 


■ 

0 

1 

2 

3 

4 

A 

A 

15 


12 


0  12  3^ 

5 

243.  Add.  Show  each  on  an  integer  line, 

(a)  *3  +  *1  (b)  -4  +  -3 

(c)  *8  +  -4  (d)  M  +  -9 

(e)  -5  +  *3  (f)  -2  +  *9 

245.  Write  the  opposite  of  each. 

(a)  *3  (b)  -7  (c)  -2 

247.  Solve. 

(a)  /I  +  "6  =  0 

(b)  *5  +  n  =  0 


300 


249.  Calculate. 

(a)  *3 -"2 
(c)  -3-0 

251.  Graph  each  point. 


(b)  -10-*6 
(d)  *7 --3 


(a)  04,-2) 
(c)  (0,-4) 


*5 

M 

o 

*  ^ 

‘  r 

5  - 

4  - 

3  - 

2  -■ 

0 

•f 

1  " 

2  * 

3  " 

4  *5 

1 

b-  o 

■  o 

-4 

•-5 

(b)  (-3,  3) 
(d)  (-3,-2) 


240.  Complete  the  table. 
Rule:  5  X  ■  +  8  =  A 


■ 

0 

1 

2 

3 

4 

A 

242.  Complete  the  table.  Graph  the  ordered  pairs. 
Rule:  6  X  ■  -  2  =  A 


■ 

1 

2 

3 

4 

5 

A 

A 

30 


25 


20 


15 


10 


0 


0 

2  3  4  5 

244.  Add.  Show  each  on  an  integer  line, 
(a)  *2  +  "5  (b)  -8  +  -2 

(c)-6+-5  (d)^3+-12 

(e)  -7  +  M  (f)  -4  +  ^8 

246.  Write  the  opposite  of  each. 

(a)  -4  (b)  *9  (c)  ni 

248.  Solve. 

(a)  n  +  "3  =  0 

(b)  *8  +  n  =  0 


250.  Calculate. 

(a)  "5-M 
(c)  -4-0 

252.  Graph  each  point. 


(b)  -8-M 
(d)  "5 --2 


(a)  (0,-3) 
(c)  (^2,-4) 


■*5 

'  4 

'  o 

*  1 

5  - 

4  - 

3  - 

2  - 

1  0 

1 

2  " 

3  * 

4  ^5 

■  1' 

-  O 

O 

-A 

(b)  (-4,-5) 
(d)  (*3,  0) 
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253. 


Marks  on  Math  Test 


0  1 0  20  30  40  50  60  70  80  90  1 00 
What  was  Bill’s  score? 

Car  Rally 


255. 

•D 

150 

(1) 

1  % 

125 

CD 

100 

vl  CD 

1-  E 

75 

0)  o 
o  = 

50 

c 

iS  c 

25 

CO 

b 

0 

1 

y 

y 

0  1 

2  3  4  5  6 

(a)  How  far  did  the  car  travel  in  the 
3rd  hour? 

(b)  In  which  hour  did  the  car  not 
travel? 


257.  Weather  in  September 


(a)  How  many  days  of  rain  were 
there  in  September? 

(b)  How  many  days  of  cloud  and  rain 
were  there  altogether? 

259.  The  location  of  a  city  is  given  by 
45N,  75W.  Is  this  north  or  south 
of  the  equator? 

261.  Identify  each  as  a  slide,  flip,  or 
turn. 


(a) 


[7  (b) 


263.  Complete  the  reflection. 


B 


254.  Kilometres  Jogged  in  a  Month 


256. 


0  1 0  20  30  40  50  60  70  80  90  1 00 
How  far  did  Jill  run? 

Bicycle  Trip 


(a)  How  far  did  the  bicycle  travel  in 
the  3rd  hour? 

(b)  How  far  did  the  bicycle  travel  in 
the  4th  hour? 


258.  Betty’s  Income 


(a)  Betty’s  total  income  was  $80. 
How  much  was  her  allowance? 

(b)  How  much  did  Betty  earn  on 
her  paper  route? 

260.  The  location  of  a  city  is  given  by 
30S,  30E.  Is  it  north  or  south 
of  the  equator? 

262.  Identify  each  as  a  slide,  flip, 
or  turn. 


cQ  QzD 


(b) 


264.  Complete  the  reflection. 


Flip  Line 
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*3 

\ 
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\ 

5  - 

4  - 
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10 

"1 

-o 
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1  ^ 

2" 

3" 

4*5 

7 

, 

-4 

-5 

Flip  Line 
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CHAPTER  1  OVERVIEW 


This  chapter  reviews  and  develops  the  concept  of  place 
value  from  billions  to  ten  thousandths.  This  is 
intertwined  with  the  addition  and  subtraction  of  whole 
numbers  and  decimals  (to  ten  thousandths).  Also 
presented  are:  rounding  and  estimation  of  whole 
numbers  and  decimal  amounts;  equations,  inequations, 
and  the  symbols  used  therein;  and  a  basic  technique 
for  solving  word  problems. 

OBJECTIVES 

A  To  review  and  develop  the  concept  of  place  value 
from  billions  to  ten  thousandths 
B  To  review  addition  and  subtraction  of  whole 
numbers  and  decimals  to  ten  thousandths 
C  To  review  rounding  and  estimation  procedures 
D  To  review  and/or  introduce  the  concept  of 
equations  and  inequations 
E  To  review  the  commutative  and  associative 
properties  of  addition 
F  To  solve  word  problems 

BACKGROUND 

An  introductory  chapter  such  as  this  provides  an 
excellent  opportunity  not  only  to  review  basic  topics 
previously  covered,  but  to  set  the  precedent  for  what 
will  be  the  answer  format  accepted  in  your  class.  Set 
the  standards  by  displaying  an  “ideal”  written 
assignment,  and  be  sure  to  discuss  the  merits  of  each 
point  in  the  format: 

—  identifiability  (name?  date?  page  and  question 
numbers?) 

—  legibility 

—  spaces  for  comment  and/or  corrections 

—  time  limit 

Clarify  how  responses  are  to  be  written  (copy  and 
complete?  answer  only?  answers  but  show  rough 
work?)  and  establish  a  system  for  dealing  with 
corrections  (recopy  and  complete?  repairs  only? 
resubmission  for  remarking? — ^by  when:  3:15?,  next 
day?,  etc.). 

Once  a  system  has  been  clarified,  be  consistent 
across  both  time  and  situation.  Be  sure  to  frequently 
and  publicly  compliment  students  on  the  quality  of 
their  exercise  workbooks  and  written  assignments. 

Rounding  and  estimation  are  presented  here  too, 
not  only  because  of  their  close  relationship  to  place 
value  but  also  to  provide  a  quick  method  of  yielding 
accurate  estimates.  These  are  valuable  and  often-used 
skills  (about  how  much  time  do  I  have?  about  how 
much  money  do  I  need?  etc.)  and  ones  that  require 
much  practice.  They  will  be  used  later  in  the  text  to 
help  establish  answer  (and  number)  reasonableness 
before  a  calculation  is  attempted. 


When  teaching  the  lessons  involving  number 
sentences  and  equations,  be  sure  to  include  (a)  plentji 
of  practice  “balancing”  the  value  on  each  side  of  the 
symbol,  (b)  a  review  of  the  order  of  operations  rules  (i 
this  regard  you  may  wish  to  present  a  memory  aid  sm 
as  Bless  My  Dear  Aunt  Sally,  i.e..  Brackets  first; 
Multiplication,  Division,  Addition,  Subtraction  in  the* 
order  they  appear),  and  (c)  the  use  of  related  sentencij 
to  help  solve  for  unknowns,  i.e.,  «-  8  =  10  .  10  +  8  = 
18. M8  -  8  =  10  .  Writing  equations  and  using  themj 
to  solve  word  problems  will  be  introduced  and 
developed  throughout  the  text. 

The  Professor  Q  approach  to  solving  word  | 
problems  (formally  introduced  on  page  22)  is  an 
attempt  to  provide  order  and  technique  into  what  is  : 
often  the  most  frustrating  area  of  mathematics  for  [J 
students.  Provide  plenty  of  opportunity  for  students  t( 
identify  only,  the  necessary  operation  in  word  problepi 
without  the  tedium  of  formally  proceeding  through  th 
rest  of  the  problem-solving  steps  (see  page  22,  Activit; 
1).  Also,  you  may  wish  to  help  students  find  key  word 
and  phrases  such  as  “altogether”,  “total”,  “how  manj 
more  ...  ”,  etc.  as  clues  as  to  which  operation  is  , 
appropriate  for  use. 

Read  or  have  read  aloud  all  word  problems 
especially  if  some  members  of  the  group  have  reading 
difficulties  (see  also  the  Vocabulary  heading  on  the 
individual  lesson  pages).  Finally,  for  more  capable  j 
students,  have  them  answer  Professor  Q’s  4  questions 
mentally  before  proceeding  to  problem-solving  step 
number  2. 

MATERIALS 

abacus 

newspapers  and  magazines 

interlocking  centimetre  cubes  (at  least  1000) 

advertisements  from  supermarkets  and/or  department : 

stores  ! 

toothpicks 
cutouts  of^ 

pictures  of  objects  such  as  fruit,  cars,  animals,  etc.  ! 

CAREER  AWARENESS 

Travel  Agent  [17]  1 

A  travel  agent  provides  a  service  for  the  travelling 
public.  He/she  makes  flight  reservations,  hotel 
reservations,  and  car  rentals  and  organizes  escorted  ; 
holidays  and  cruises.  Travel  agents  supply  general  1 
information  about  destinations  all  around  the  world,  j 
This  service  is  free  of  charge  to  the  public.  A  travel  | 
agent  is  paid  a  commission  by  airlines,  hotels,  tour  j 
operators,  car  rental  agencies,  etc.  (j 


tstl 

ilem 

ivity 

ord: 

lan) 


Marvelous  Machines 

Doctor  Ivan  is  selling  his  strange  machines. 


'8:  We  can  shov\'  the  prices  in  a  place-value  chart 


The  foot  washer 
The  bed  maker  ■ 
The  cold  stopper 


'S>  \ 

9 

8 

2 

5 

8 

3 

5 

0 

0 

1 

3 

5 

0 

0 

0 

$  9  825 

S  83  500 
$135  000 


Exercises 
1. 


Read, 

{a)  348  276 

(b) 

685  203 

(c) 

97  082 

(d) 

75  600 

(e)  8270 

(f) 

956  801 

iQ) 

3657 

(h) 

60  390 

(i)  84  062 

0) 

33  333 

(k) 

347  852 

(1) 

4608 

Write  in  a  place-value  chart. 

(a)  eighty-eight  thousand,  four  hundred  fifty-nine  Answ&rs  oo  page. 2- 

(b)  five  hundred  sixty  thousand,  seven  hundred  fifty-two 

(c)  ninety-one  thousand,  six  hundred  twenty 

fd)  two  thousand,  seven  hundred  thirty-four  (e)  five  thousand,  two  hundred  seven 


Write  the  place  value  of  each  underlined  digit, 
4765  hundreiis  (b)  953  hundreds  {c} 

(e)  663  478,  (f)  500.362  ,  (g) 


-thousands 


(f)  500  362 

Hundred  thous<^r^ds 


16  384  thousQn(ls(dj 

18  603  .  (h) 


iss\  tinouSands 


54  600  hundreds 

437  052  , 

ten  tkiou-saods 


Place  value  1 


1 

USING  THE  BOOK 

Read  through  the  display  as  shown  at 
he  top  of  the  student  page.  Identify 
'  he  three  ways  that  the  prices  of 
Dr.  Ivan’s  Marvellous  Machines  are 
represented:  in  words;  in  a  place- 
ralue  chart;  in  numbers. 

To  generate  confidence,  read  each 
number  in  Exercise  1  with  the 
students.  Then  ask  individual  students 
to  read  each  number.  Assign  Exercises 

2  and  3  to  all  students.  You  may  wish 
to  point  out  that  the  answer  for 
Exercise  3(a)  is  in  the  back  of  the  text 
fas  are  all  such  labelled  exercises). 

The  review  nature  of  this  page 
makes  it  an  ideal  time  to  lay  the 
I  foundations  by  demonstration  and/or 
examples,  as  to  what  constitutes  the 
acceptable  answer  format  for  your 
'class. 

I 

ACTIVITIES 

!•  Make  an  odometer  using  a  paper 


towel  roller  and  strips  of  paper 
numbered  0  to  9.  Wrap  strips  loosely 
around  the  roller. 

0  5)3)413  1  7  )—9~) 

Have  students  show  how  the 
odometer  changes  from  9  to  10,  99  to 
100,  etc. 

Have  students  write  the  number 
that  is  one  greater  than  9999.  Show  the 
number  on  the  odometer.  Have 
students  write  the  number  that  is  one 
less  than  100  000.  Show  the  number 
on  the  odometer.  Combine  with  several 
more  examples. 

2.  Prepare  and  distribute  an 
abacus  exchange  sheet  as  shown.  Note 
that  in  order  to  be  complete,  three 
children  contribute  to  each  sheet. 
Student  (A)  randomly  places  dots  on 
each  blank  abacus.  Student  (B)  labels 
each  now  dotted  abacus  with  an 
appropriate  number.  Student  (C) 
corrects  the  work  of  students  (A)  and 
(B). 


OBJECTIVE 

To  review  place  value  from  ones  to 
hundred  thousands 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

abacus 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  —  2,31. 

BACKGROUND 

The  digits  0,  1,  2,  .  .  .  ,  9  and  their 
order  (or  place  value)  can  be  used  to 
represent  any  number.  Each  successive 
place-value  location  has  a  value  ten 
times  greater  than  the  location 
preceding  it  (i.e.,  a  “5”  in  the 
hundred’s  location  represents  a  value 
ten  times  greater  than  a  “5”  in  the 
ten’s  location,  and  so  on).  This  holds 
true  throughout  the  base  10  system  as 
exemplified  by  the  place-value  range 
presented  in  this  chapter  (from 
billions  to  ten  thousandths). 

SUGGESTIONS 

Initial  Activity  Draw  six-location 
place-value  charts  on  the  chalkboard. 
Ask  the  students  to  make  a  list  of 
examples  where  6-digit  numbers  might 
be  used,  e.g.,  banks,  population, 
lotteries,  etc.  Have  students  suggest 
appropriate  large  numbers.  Show  each 
number  first  on  the  abacus,  then  write 
or  have  it  written  on  the  place-value 
chart.  Have  the  students  read  each 
number  after  it  has  been  written. 
Ensure  that  some  of  the  numbers  have 
“0”.  Review  “0”  as  a  placeholder. 


(continued  on  page  7) 
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OBJECTIVE 

To  review  place  value  to  thousandths 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

at  least  2  blocks  each  made  up  of 
1000  cubes  as  shown  at  the  top  of  the 
pupil  page 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  —  22, 
24, 44, 46,  76,  77. 

SUGGESTIONS 

Initial  Activity  On  the  chalkboard, 
draw  a  large  place-value  chart  similar 
to  that  shown  on  the  pupil  page.  Show 
1  large  block.  Identify  it  on  the  place- 
value  chart  by  writing  1.000  in  the 
appropriate  locations.  Repeat  for 
other  whole-number  examples. 
Continue  this  procedure  showing 
block  examples  for  such  numbers  as 
1.568,  2.391,  and  1.357.  Be  sure  to  (a) 
have  children  show  examples  using 
blocks,  (b)  have  each  concrete  example 
identified  on  the  place-value  chart, 
and  (c)  have  each  concrete  example 
and  its  corresponding  numerical 
representation  on  the  chart  written  as 
a  fraction. 

USING  THE  BOOK 

Read  through  the  information  shown 
at  the  top  of  the  pupil  page, 
consolidating  what  was  demonstrated 
in  the  Initial  Activity.  Complete 
Exercise  1  orally.  You  may  wish  to 
demonstrate  an  acceptable  answer 
format  using  Exercises  2(a),  2(b),  and 
3(a)  before  assigning  the  page. 

ACTIVITIES 

1.  See  “The  P.V.  Game’’  as  described 
in  the  Activity  Reservoir. 

2.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 

Use  matching  cards  such  as: 


17.3 

17^ 

86.05 

86  W 

3.  If  you  have  not  already  done 
so,  see  the  abacus  exchange  sheets 


Decimals 


-  :  •  ;  ;  f  i  t 

!p 

f 

or  0.05 


j  1000 


or  0.007 


O'  Y 

c 

l1 

7 

We  say: 

one  and  three  hundred  fifty-seven  thousandths 
or 

one  decimal  three  five  seven. 

Exercises 

1.  Read  each  in  two  ways. 


We  wnie 

.<  31)7 
'  '  000 
or 

1.357. 


(a) 

7  2 

(b) 

0.3 

(cj 

4.7 

(d; 

134  {e} 

64.9 

(f) 

35.05 

(Q.l 

8.13 

(h) 

19.38 

(I) 

55.09  {j} 

12.77 

(ki 

6.002 

(1) 

4  369 

ini 

23.408 

(n) 

1 2  042  (0) 

69.313 

(P) 

200  01  1 

{q.i 

87.413 

(r) 

346.007 

(s) 

68.019  (t) 

500  845 

2,  Writ 

e  each  as  a 

decia 

ai. 

# 

7,^  7.3 

■  '0 

w 

13,0 

(c) 

63  4 

(d) 

214.4  2 2(e) 

78"  78.8 

'■  0 

(f) 

(Q) 

7,00  727 

(h) 

(i) 

3,00  t.07  '1' 

A  T  ^ 

100  4-1.04 

(k) 

0  23b 

2,^50  2.235 

^1^55,147 

(m) 

1 1  mooll.Oefe 

(n) 

®°iooo5a(yi7’®^ 

13^0 16.005 

3.  Write  the  place- 

value  meaning  of  each  underlined  digit. 

• 

8.432 

(b) 

3.976 

(c) 

17.203 

fd) 

28.032  (e) 

88.004 

ff) 

46.178 

(g) 

80.67 

(■b) 

10-4 

(i) 

701.382  (i) 

1  9,05 

2  Pi?ice  vaiuji'  10  ihouAaridthrs 


ANSWERS: 


Fh^e.2. 


2>.(cx)  hundneci'tiis  j  (b)'tenLbs; 
Cc)  LbousandtViS  •  (<i)  hufulrecl-tlr^i 
(e)  EVioasafNAlKs;  CO  EeivlVis-, 
(3)  hur\dvec)-l^S ;  ( h)  ; 

Cl") 

Cj')  Kaiv^rec^-t:V\s 


described  in  Activity  2,  page  1.  Modify 
the  abacus  blanks  to  include  decimals 
to  thousands  by  instructing  the 
students  to  place  decimal  points 
accordingly: 


4.  Ask  students  to  find  examples 
of  the  use  of  decimals  in  everyday  life, 
e.g.,  money,  different  forms  of 
measurement  expressed  in  decimal 
form  (e.g.,  14.5  kg,  12.85  m). 


EXTRA  PRACTICE 

Write  each  as  a  fraction  and  as  a 
decimal. 

1.  two  tenths  2.  five  hundredths 

3.  three  thousandths 

4.  forty-five  hundredths 

5.  four  and  seven  tenths 

6.  thirty-six  and  twenty-five 
hundredths 

7.  eight  and  two  hundred  sixty-two 
thousandths 


2 


More  Decimals 


24 


10 


or  0.7 


Too  ° 


1000 
I _ 


or  0.003 


1  0  000 

I 


or  0.0001 


twenty-four  decimal  seven  five  three  one. 


Place-value  chart 


We  write: 

24 

10  000 
or 

24.7531, 


Exercises 

1.  Read  each  in  two  ways. 


(a)  7,7614  (b) 

(f)  0.061  (g) 

(k)  6,0042  (I) 

Write  as  a  fraction. 
•  17 

A  36.053  3b 

^  lOOO 

Write  as  a  decimal. 

487 


3  263 
36.54 
75  1 02 


3^;  3.^1 


(e) 


19  UK, 


/9.7/ 


(b) 

(f) 

(b) 

ft) 


(c) 

(h) 

(m) 

35 


8.68 
28,715 
1 1.0001 


(ci) 

(I) 

(n) 


10.3 

40  3946 
83.65 


8.35  8^  (C) 

too 

97.0072  2^  (g) 

I'/O  ooo 


2-384  2.1^  (d) 

lOOO 

43.601  '  (h) 

lOOO 


(e)  9.8826 
(j)  36.9 

(o)  68.0043 


17,2371  17 

'  '  /O  poo 

236,7003  toO'K 


10  ooo 


29  ,So 


82 


10  00' 


29.  oS  (c) 
.82.0005(g) 


37 


:?9 

10  boo- 


37.0029  fd) 

(h) 


157,^^57  OB 


41^4/.447 
446^  44b. 9 


Write  the  place-value  meaning  for  each  underlined  digit. 

(a)  76.5429  (b)  107.0569  (c)  25  7462  (d)  91  413 

7h<3uSancl4\S  "ten  tbousarvi-tns  te^t>^9  lnU(\cAre<it'Ws 

Write  as  a  decimal. 

(a)  twenty-four  and  thirty-seven  hundredths  24.2,7 

(b)  seven  and  nineteen  thousandths  7.019  (c)  forty  and  fifty-six  ten  thousandths4.^_()Q5^ 


Ptace  V'ilue  to  ten  ihousandths 


OBJECTIVE 

To  introduce  place  value  to 
ten  thousandths 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS— DMl. 

SUGGESTIONS 

Initial  Activity  On  the  chalkboard, 
draw  a  place-value  chart  similar  to  the 
one  in  the  display,  but  do  not  include 
the  ten  thousandth’s  column.  To 
establish  the  symmetry  of  our 
counting  system,  draw  in  the 
column  next  to  the  tens  and  ask 
students  to  identify  it  [hundreds]. 

Next,  add  the  thousand’s  column  and 
ask  students  to  name  it.  Then  draw 
the  next  column  and  ask  students  to 
name  it  [ten  thousands].  Draw 
attention  to  the  symmetry  of  the  chart 
on  either  side  of  the  decimal  point, 
i.e.,  tens,  hundreds,  thousands,  tenths, 
hundredths,  thousandths.  Now  draw 
in  the  ten  thousandth’s  column  and 
ask  students  to  provide  the  name  for 
it.  Fill  in  the  chart  as  shown  in  the 
display  and  go  over  the  methods  of 
saying  and  writing  the  number. 

Choose  another  number  and  have  a 
student  write  it  on  the  place-value 
chart.  Establish  how  it  is  said  and 
written.  Continue  with  several  more 
examples. 


ACTIVITIES 

1.  See  “The  P.V.  Game’’  as  described 
in  the  Activity  Reservoir. 

2.  See  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Lfse  matching  card  sets  such  as: 


19.4251 

IQ  4251 

10  000 

126.052 

1000 

3.  Provide  blank  “Place  Value 
Bingo”  sheets  as  shown.  Have  the 
children  fill  in  the  spaces  provided 
using  the  numerals  from  0  to  9.  A 
leader  or  caller  calls  out  various 
numerals  and  headings  in  bingo 
fashion  —  “under  the  tenths,  six”,  etc. 
Regular  Bingo  rules  apply. 


EXTRA  PRACTICE 

Write  the  decimal  form  for  each. 


1.  38 

3.  96 
5.  59 


7.  500 


7 

100 
4375 
10  000 
36 

10  000 
1 


10  000 


2.  134 
4.  16 
6.  147 
8.  43 


857 

1000 

37 


1000 

99 

100 
675 


10  000 


USING  THE  BOOK 

Read  through  the  display  together  at 
the  top  of  the  pupil  page.  Discuss  (a) 
the  similarity  to  what  was  presented 
on  page  2  and  (b)  the  various  ways  in 
which  24.7531  is  represented. 
Complete  Exercise  1  orally.  You  may 
also  wish  to  complete  the  first  few 
examples  of  Exercises  2  and  3  orally 
to  establish  an  acceptable  answer 
format. 
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Tune  Up— Addition 


Add 


1.  (al 

8  (b) 

4 

(c)  9 

(d)  33  (e) 

80 

6 

7 

8 

85 

47 

7 

8 

0 

94 

60 

4 

5 

4 

4 

38 

3 

2 

7 

+  69 

+  76 

+  6 

+5 

+  2 

801 

3+ 

31 

30 

2.  (a) 

6764  (b) 

4682 

(c)  $605.75 

(d)  $917.36  (e) 

$483.81 

4237 

3007 

26.32 

402.95 

741.32 

+  4609 

63 

+  974.37 

5.32 

400.16 

156/0 

+  9572 

$  1606,44 

+427.70 

28.38 

17324 

,^1753.33 

+  768.02 

$2421.69 

3,  (a) 

3  +  7  +  6  +  2 

+  7  25 

(b)  4  + 

6  +  9  +  3  +  0  22 

(C) 

91  +  42  +  34 

-f  41  208 

(d)  62 

+4+90+54  2/0 

le) 

13  +  27  +  3  + 

70  //5 

4,  (a)  676  -f  426  +  375  14-77  (b)  403  +  210  +  654  IZhl 

ic)  7483  +  68  +  745  +  774  ?07O  (d)  $8603.17  plus  $4328.20  4/2  93/. 37 

5,  During  the  Rick's  Record  Shop  Super  Sale,  489  alburns  were  sold  on  Friday,  976  were 
sold  on  Saturday,  and  287  were  sold  on  Sunday.  How  many  albums  were  sold  during  the 


Supier 

18-20 

Good 

13-17 

Average 

10-12 

4  Addition 


OBJECTIVE 

To  review  addition  of  whole  numbers 
and  dollar  amounts 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  II  — 10,  11,  15. 

BFA  PROB.  SOLVING  LAB  11  —  206. 
CALC.  ACTIVITY  MASTERS— 3,  9, 
32,  33. 

SUGGESTIONS 

Initial  Activity  Conduct  a  warm-up 
activity  involving  addition  facts.  Call 
out  a  series  of  numbers.  Students 
mentally  compute  their  sum  and  write 
the  answer.  Begin  with  small  single¬ 
digit  numerals  and  a  limited  number 
of  addends.  Say  numbers  slowly. 
Increase  the  number  of  addends  to  a 
maximum  of  5,  using  single-digit 
numerals.  Write  the  following 
examples  on  the  chalkboard. 

(A)  32 
8576 

977 
+  1354 

Review  the  addition  technique  with 
students.  Encourage  students  to 
think — 11,  17,  19  rather  than  4  and  7 
is  11,  11  and  6  is  17,  17  and  2  is  19, 

(B)  $  79.07 

903.13 
+  275.07 

Review  addition  of  money  with  the 
students.  Remind  them  that  we  add 
money  in  the  same  way  we  add  whole 
numbers.  However,  we  insert  the 
decimal  point  and  the  dollar  sign  in 
money. 

(C)  56  +  307  +  4736  +  5 

Review  with  the  students  the 
technique  of  adding  horizontally.  You 
may  wish  to  instruct  the  students  to 
rewrite  all  or  some  of  the  examples  in 
vertical  form  before  they  add. 

USING  THE  BOOK 

Before  students  begin  their  work,  you 
may  wish  to  have  them  project  how 
many  they  think  they  will  get  correct 
in  each  set.  When  their  work  has  been 
marked  they  can  compare  their 
projections  and  the  number  they  got 
correct. 


You  may  wish  to  assign  the  work 
over  2  class  periods  or  in  tandem  with 
some  of  the  exercises  on  page  5. 

Review  exercises  such  as  these  are 
ideal  also  in  establishing  acceptable 
answer  procedures,  work  habits,  or  for 
use  as  an  informal  test  for  diagnostic 
purposes. 

ACTIVITIES 

1.  To  review  basic  facts  and  provide 
practice  in  the  mental  process  involved 
in  column  addition,  make  two  circles 
labelled  as  shown  and  connected  split 
fastener  as  shown. 


The  inner  wheel  is  spun  and  when  it 
stops,  the  numbers  on  the  inner  wheel 


are  added  to  the  numbers  opposite 
them  on  the  outer  wheel.  The  answers 
can  be  oral  or  written.  As  an 
extension,  use  numbers  with  more 
than  one  digit  and/or  time  the 
responses. 

2.  Provide  challengers  such  as: 
Find  the  missing  digits. 

66?  372  315? 

+  325  +  4?5  2?35 

??7  ?97  +  289 

?876 

3.  Some  students  might  enjoy 
using  calculators  to  prepare  their  own 
“challengers”  as  shown  in  Activity  2 
above.  Have  them  written  on  cards 
(with  answers  provided  on  the  back) 
and  exchanged  with  classmates,  other 
groups,  or  classes  in  the  school. 
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Tune  Up— 

Subtraction 

Subtract 

1. 

(a) 

645 

(b)  390 

(c)  8207 

(d) 

4700 

-  128 

-  149 

-  4939 

~  1321 

517 

2.41 

3268 

3377 

2. 

(a) 

94  329 

(b)  60  022 

(C)  56  004 

(d) 

68  247 

-  25  530 

-  7  869 

-  28  226 

-  4  909 

68  m 

52  153 

21  778 

63338 

3. 

(a) 

588  467 

(b)  207  156 

(c)  800  000 

(d) 

294  094 

-  361  187 

-  39  078 

-  1  7  876 

-  3  685 

227  280 

168  078 

782  124 

2510407 

4. 

(a) 

$219  78 

(b)  $20.59 

(C)  $4768.00 

(d) 

$56  834  16 

-  27.83 

-  14.58 

-  2176.46 

-  7  462.27 

4  6.01 

i25SI.54 

$44  371.87 

5. 

(a) 

429  -  267 

(b)  700  -  287  (c)  $347.76  -  $50.62  (d) 

$7624.39  -  $4552. 

162 

4ft 

4>m  \4 

$307/.  89 

6. 

(a) 

How  much  iess  than  1 1  000  is  7560? 

3440 

(b)  What  is  the  difference  between  29  362  and  76  840?  4-7  47S 

(c)  68  000  minus  9765  59  235 

(d)  It  is  2365  km  to  Vancouver. 

The  Browns  have  driven  1870  km  toward  Vancouver, 

How  many  more  kilometres  do  they  have  to  travel?  4^5  km 


Points 


Questions 


Each  correct  answer  is  worth 
1  point. 

Copy  and  graph  your  results. 


^ - 

S'  1 

^2 

#3 

#  4 

»5 

^6 

Onll  —  subtraction  5 


ACTIVITIES 

1.  Have  each  student  make  up  a 
problem  which  involves  a  single 
subtraction  computation,  e.g.,  “My 
allowance  is  $10.00.  I  spent  $3.75. 

How  much  do  I  have  left?”  Write  5  or 
6  on  the  chalkboard  each  day  as  extra 
practice. 

2.  On  a  stencil,  make  up 
subtraction  questions  which  contain 
some  errors  in  the  answers, 
e.g.,  26 

-  9 
18 

Students  first  find  the  errors,  then 
correct  them. 


3.  This  is  a  game  for  2  players. 
Have  each  pair  write  the  digits  0  to  20 
on  individual  pieces  of  paper, 
e.g.,  0  [T]  [2]  etc.  They  are 
shuffled  and  placed  face  down  in  a 
pile.  The  first  player  takes  the  top 
three  cards  and  arranges  them  in  any 
order  to  form  a  subtraction  question. 

This  represents 


12 


e.g., 

the  subtraction  question  127  -  6.  If 
the  opponent  answers  correctly,  he/she 
scores  points  equal  to  the  resulting 
difference  (121).  Players  exchange 
roles.  Player  with  the  greatest 
cumulative  total  when  the  deck  is 
exhausted  is  the  winner. 


OBJECTIVE 

To  review  subtraction  of  whole 
numbers  and  dollar  amounts 

PACING 

Level  A  All 
Level  B  All 

Level  C  1-4  (parts  (c)  and  (d)),  5,  6 

RELATED  AIDS 

BFA  COMP  LAB  11—21,  24-28. 
CALC.  ACTIVITY  MASTERS  — 9, 
32,  33. 

SUGGESTIONS 

Initial  Activity  Conduct  a  drill  for 
subtraction  facts  using  flash  cards. 
Write  the  following  examples  on  the 
chalkboard  to  review  subtraction 
techniques  with  and  without 
regrouping. 

584  834  15  362 

-  321  -  651  -  3  685 


307  5000  $17.48 

-  154  -  276  -  8.07 


Review  the  meanings  of  the  terms 
“difference”  and  “minus”. 

USING  THE  BOOK 

You  may  wish  to  use  this  page  as  an 
informal  test  for  diagnostic  purposes. 
Have  the  students  project  the  number 
of  questions  they  will  have  correct 
before  they  do  the  page.  Compare 
their  results  with  their  projections. 

You  may  wish  to  (a)  assign  this  page 
over  2  class  periods  or  (b)  assign  some 
exercises  in  tandem  with  selections 
from  page  4  or  (c)  provide  graph 
paper  or  blank  graphs  as  shown  at  the 
bottom  of  the  page  for  recording 
results.  If  you  use  the  suggested 
Pacing  above  with  Level  C  students, 
advise  them  that,  for  purposes  of 
graphing,  parts  (c)  and  (d)  of  Exercises 
1  to  4  are  each  worth  2  points. 
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OBJECTIVE 

To  extend  the  students’  understanding 
of  addition  of  whole  numbers  to 
include  addition  of  decimals  up 
to  thousandths 

PACING 

Level  A  All 

Level  B  All 

Level  C  All 

MATERIALS 

blocks  made  up  of  one  thousand 

interlocking  centimetre  cubes 

RELATED  AIDS 

BFA  COMP  LAB  11-92-95. 


the  answer  expressed  in  thousandths. 
Write  the  addition  example  on  the 
board.  Do  several  more  examples 
using  the  blocks,  then  record  the 
examples  on  the  board.  Be  sure  to 
draw  attention  to  the  similarity  of 
process  to  the  addition  of  whole 
numbers. 

USING  THE  BOOK 

Do  the  first  two  examples  of  Exercise 
1  with  the  students.  Then  assign  the 
rest  of  the  exercises. 

In  Exercise  2,  you  may  wish  to  do 
the  first  example  on  the  board  with 
the  students,  reminding  them  of  the 
importance  of  aligning  the  columns 
accurately. 

ACTIVITIES 


Adding  Decimals 


3.435  +  0.527 


‘‘S'  v 

/<^ 

/ 

CO 

3 

5 

oi  5 

2 

7 

Write 


3.435  +  0.527  =  3.962 


Exercises 

1.  Copy  and  complete. 


\ 

/<' 

2, 

6 

2 

.4 

Write  ■ 


(b)  'xT 

\  /^y 

1.7 

.11 

•  ^3 
■  +  1.9 

2  2 

6.4 

1 1 7 
714 

Write  — 

<VJ 

•  ■' 

dh 

9.1 

SUGGESTIONS 

(d)  13.68 

(ei  26.50 

(f)  37,07 

• 

48.93 

(h) 

231 .37 

Initial  Activity  Using  chalkboard 

+  8.26 

+  14.25 

+  11.60 

+  19.48 

+  429.84 

examples  similar  to  the  one  in  the 

2/ .3  4 

40.7  5 

4ab7 

68.4f 

6i>I.Zl 

display,  review  addition  of  tenths  and 

(i)  7.428 

(j)  8.666 

(k)  5  006 

(I) 

0.6125 

(m) 

4.3856 

hundredths.  Draw  specific  attention  to 

9.604 

4.287 

0.276 

0.4073 

7.1074 

the  aligning  of  the  decimal  point. 

+  4.843 

+  16.006 

36,305 

0  3214 

5.4923 

Use  the  interlocking  cubes  to 

2/.  875 

28.958 

+  42,444 

+  0,0786 

+  3.6701 

demonstrate  the  addition  of  35 

84.03/ 

1.4/98 

^0.6554 

thousands  and  27  thousandths.  Have 

2.  Write  in  columns. 

and  then  add. 

7.3264-4.475 
fd)  17  493-1-49.851 
(g)  35,54-63.9  +  98.3 
(j)  57.05  +  32.32.7 


>36,99  +  80.62 
(e)  17.08  +  448,12 
(h)  3,4685  +  7.9126  +  7,3074 
(k)  36,7264  +  9  4756  +  42  3898 


(C)  40.5  +  27,3 

(f)  796.52  +  473.06 

li)  0.27  +  0,38  +  0.05 

(I)  542.63+35,24  +  498  81 
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ANSWERS: 

a.  (a)  11.801  (b)  ni.bl  (c)  b7.8  (d)  b7,344  (e)  4^5.20  (f)  12lo9.58 
(3)  197.7  a)  i8,b886  Ci)  0.70  CJ)  89-377  CIO  88.5918 
CO  (010.08 


1.  Distribute  strips  of  paper  of 
varying  lengths.  Students  measure  the 
strips  precisely,  i.e.,  to  nearest 
millimetre.  Ask  them  to  compute  the 
total  length  of  2  strips,  3  strips,  etc., 
writing  their  answers  in  decimal  form. 

2.  Have  students  find  the 
perimeter  of  their  desks  to  the  nearest 
centimetre  using  a  metric  ruler.  Write 
the  answer  m  decimal  form. 

3.  Have  students  find  the 
perimeter  of  the  classroom  to  the 
nearest  centimetre  using  a  metrestick 


or  metric  measuring  tape.  Write  the 
answer  in  decimal  form. 


EXTRA  PRACTICE 


Add. 

1.  0.394 

5.761 
-b  37.448 

[43.603] 


2.  65.9825 

37.4681 
-f  9.0159 

[112.4665] 


3.  357.42 -f  900.57 +  63.004  [1320.994] 

4.  158.443  +  840. 159  +  682.376 
[1680.978] 


6 


[ 


Adding  Decimals  II 


Barbara  measured  3  lines.  Their  lengths  we?re 
3.7  m,  14  08  rn.  and  9.4  rn. 

She  found  the  total  length  by  adding. 


Altogether,  (he  lines  measured  27.18  m. 


Exercises 
1.  Add. 


^  4  68 

A  36.742 

ic)  104  53 

(d)  74.05 

3.1 

4.8 

37.469 

13.176 

+  24.75 

+  15  748 

+  41  0372 

+  342.9 

bl.B.^0 

183.0363 

450.126 

32.53 

(e)  52.517 

(f)  30.0 

(g)  8  715 

(h)  3  45 

3  46 

57  463 

19.4602 

28.6004 

957  634 

8  1  754 

9.44 

1 3.-501 

+  4.17 

+  56.82 

+  26.953 

+  57.2765 

1011,781 

158.4-584- 

6^.5682 

I02.OT 

2.  Write  the  numbers  in  columns,  and  then  add. 


^  4.53  +  9.761  +  6.449  20-740  ^  26.4  +  13.563  +  48.5  80-4423 

(c)  142.76  +  37.541  +  3.7  104-001  (dl  59.61  +  347.555  +  98.3  60S.4<35 

(e)  645.38  +  39.4  +  4  7621  (f)  3468.9  +  490.76  +  71 3.459 

(g)  900.0  +  42.358  +  16.4417  450.7997  (h)  34.0  +  76.99  +  187.4167  29g.404>7 

(i)  28.49  +  56.7  +  38.985  +  62.51  ,0^^  (jgj 

3.  Mr.  Davis  painted  3  lines  for  schoolyard  games.  One  was  3.45  m,  another  was  12.4  m. 
and  the  last  was  8.55  m.  How  long  are  these  altogether?  2.^,^  m 
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(continued  from  page  1) 

3.  See  “The  P.V.  Game”  as 
described  in  the  Activity  Reservoir. 


OBJECTIVE 

To  provide  practice  in  addition  of 
decimals  with  gaps  in  the 
addends 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11—92-95. 

BFA  PROB.  SOLVING  LAB  11  —  137. 

SUGGESTIONS 

Initial  Activity  On  a  piece  of  paper 
or  in  their  notebooks,  students  draw  a 
line  measuring  precisely  0.105  m. 

They  draw  another  line  measuring 
precisely  0.06  m.  Ask  students  to  find 
the  total  length  of  both  lines.  Do  the 
example  on  the  board  stressing  the 
need  to  place  the  decimal  points 
under  each  other  and  also  the  need  to 
align  the  columns  accurately. 

0.105 
+  0.06 

0.165 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page.  Be  sure  to  draw 
attention  to  the  lengths  of  the  three 
lines  that  Barbara  measured  and  the 
computation  shown. 

You  may  also  wish  to  (a) 
complete  Exercises  1(a)  and  2(a) 
orally,  (b)  advise  the  students  to  annex 
a  zero  where  necessary  to  help  keep 
computations  accurate,  and  (c)  provide 
graph  paper  on  which  the  students 
may  work. 

ACTIVITIES 


EXTRA  PRACTICE 

1.  Write  in  words. 

(a)  594  000  (b)  65  428 

(c)  802  300  (d)  10  012 

(e)  76  497  (f)  ^900 

(g)  3478  (h)  385  018 

2.  Write  the  number  that  is  one  more, 

(a)  989  (b)  3769 

(c)  89  999  (d)  47  378 

3.  Write  the  values  of  the  underlined 
digits  in  Exercise  1. 


1.  Have  students  find  the  perimeters 
of  rectangles,  triangles,  and/or 
irregular  shapes  of  various  sizes.  They 
should  express  the  answers  in  decimal 
form. 

2.  See  “Square  It”  as  described 
in  the  Activity  Reservoir.  Use  decimals 
with  varying  numbers  of  decimal 
places. 

3.  See  “500  Grand”  as  described 
in  the  Activity  Reservoir.  Adjust  the 
playing  board  accordingly. 
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OBJECTIVE 

To  extend  students’  understanding  of 
subtraction  of  decimals  to 
thousandths 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11  —  99. 

SUGGESTIONS 

Initial  Activity  If  necessary,  review 
the  standard  procedure  used  for 
subtracting  4-  and  5-digit  whole 
numbers  with  regrouping.  When 
several  examples  are  complete  on  the 
chalkboard,  repeat  using  decimal 
numbers  to  thousandths.  Draw 
attention  to  the  similarity  of  process. 
Point  out  that  the  major  difference  is 
the  presence  of  the  decimal  point. 

You  may  also  wish  to 
demonstrate  using  the  blocks  and 
cubes  described  on  page  6,  what  the 
computations  shown  on  the 
chalkboard  represent. 


Subtracting  Decimals 


John's  batting  average  in  baseball  is  0.383. 

Henry's  batting  average  is  0.257. 

How  much  better  is  John's  baiting  average  than  Henry’s? 


To  find  out,  we 
must  subtract: 
0.383  -  0.257 


John’s  batting  average  is  better  by  0  1  26. 


o|  3 

8 

3 

0.12.1 

5 

7 

0 

1  383 

-  0 

I  ^07 

0 

1  126 

Exercises 

1.  Copy  and  complete. 


8, 

8 

2 

,  2 

Write  - 


■8.8 

2.2 


7 

4 

9 

9 

WritA  .. 

4 

2 

8 

9 

- 

7499 

■  .■■■ 


48.844 
-  24.379 


(d) 


a4.465 


«.■ 

b.h 

75.721 
-  37.346 

Jssib 


(e) 


53,415 

35.148 

Ts.z^ 


(h 


8.5232 
-  3.2642 


(9) 


■  ■■■ 

3.ZI0 

4.7800 
-  2,3489 


S2S90 


2.  Write  in  columns,  and  then  calculate. 


»  8,9  -  3,3  (b) 

^  95.76  -  31.40  (f) 
(i)  517.5  -  270,2  (j) 


59.46  -  32.13  (c) 

7.7006  -  2.6225  (g) 
0,4468  -  0.1859  (k) 


340.8  -  70,2 
80,85  -  45.38 
56.91  -  27,65 


(d) 

(h) 


2.431 1 


46.658  -  18.279 
0.902  -  0.418 


USING  THE  BOOK 

You  may  wish  to  explain  to  the 
students  that  baseball  batting  averages 
are  calculated  like  this: 

number  of  hits  j  ^  A  =  q  40( 

number  of  times  at  bat 

Read  through  the  display  together 
at  the  top  of  the  pupil  page, 
emphasizing  the  similarity  of  process 
to  the  subtraction  of  whole  numbers. 

Complete  Exercises  1(a),  1(b), 
and,  if  necessary,  2(a)  orally  before 
assigning  the  remaining  exercises.  You 
may  wish  to  provide  graph  paper  on 
which  the  assignment  may  be  more 
neatly  completed. 

ACTIVITIES 

1.  Write  an  example  of  subtraction  of 
decimals  on  the  board, 
e.g.,  12.75  -  6.03.  Have  students  write 
a  problem  involving  these  numbers 
and  then  solve  it. 

2.  Using  some  baseball  statistics 
available  in  the  local  paper,  prepare 
several  problems  similar  to  that  in  the 
display  at  the  top  of  the  pupil  page. 

3.  Have  students  measure  the 
length  and  width  of  a  textbook  to  the 
nearest  millimetre.  Have  them 


3.  Janet’s  batting  average  is  0.319.  Gail’s  is  0.280. 

How  much  better  is  Janet’s  average  than  Gail’s?  0-039 

8  Subtraction  of  decimals 


ANSWERS: 

2.  (a^s.b  27.3S  (Ci)  ario.lo  (3)28.379  (e)  (^.3(<3  (0  5.0781 
(3)  36.47  (h)  0.484  (,)  247.3  Cj)  0.2(o09  (10  29.2^? 


calculate  the  difference  in  these 
measurements  and  express  it  in 
decimal  form. 

EXTRA  PRACTICE 

1.  Have  students  measure  the  length 
and  width  of  the  classroom  to  the 
nearest  centimetre.  Have  them 
calculate  the  difference  and 
express  it  in  decimal  form. 

2.  Have  students  measure  their 
height  and  the  height  of  a 
classmate  to  the  nearest 


centimetre.  Have  them  calculate 
the  difference  and  express  it  in 
decimal  form. 

3.  Jane  ran  the  race  in  13.4  s.  Sally 
ran  the  race  in  9.S  s.  How  much 
longer  did  it  take  Jane  than  Sally? 
[3.6  s] 

4.  One  piece  of  wood  measured 
5.95  m.  Another  piece  of  wood 
measured  18.75  m.  How  much 
longer  was  one  piece  than  the 
other?  [12.8  m] 
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Tricky  Zeros 

Ted  weighs  two  parcels^  Their  masses  are  5  7  kg  and  2,83  kg. 
How  much  heavier  is  the  first  parcel? 

5  70  - - 

-  2,83 

2.87 

The  first  parcel  is  2.87  kg  heavier. 

Exercises 


5.7  =  5.70 

Ted  uses  this  to  help 

subtract. 


Copy  and  complete. 


1. 


7,5 

-  4.37 


0 

7.5» 
-  4,37 


(b) 


13.8 

-  6.59'""" 


13  80 


3.»3 


2.  (a) 

14.6 

(b) 

176.2 

-  8.53 

■  49.12 

-  12,52 

feiOl 

1 27.08 

22.48 

3.  fa) 

19.48 

(b) 

8.07 

fc)  44.76 

-  6.579 

-  5,769 

-  29,483 

12.801 

2301 

15.271 

36,8 
-  12  42 

^38 


(d)  9840 

-  381.48 

(d)  2762.59 
-  563,427 


4.  (a) 


156,7 
-  76.98 


wriB 


(b)  32,9 

-  16.485 


(c)  8598.6  (d)  301.02 

-  342.449  -  98.916 


5. 


6. 


Subtract. 


‘?.38 


(a)  68.5  —  59.12  gg  ^72 
(d)  258.7  -176.428 


'OOr\  Q^-A 

(b)  347.66  -  126.796 
(e)  884  -  245,7  <538.3 


(c) 

(f) 


(g)  37  -  19.4576 /7.&424  (h)  5685.2  -  3497.587  (i) 

ai87.4>l3 


Marcia  has  a  mass  of  37.6  kg.  Julie  has  a  mass  of  46.3  kg. 


How  much  heavier  is  Julie? 


8.7^3 


7202.48 

7542  -  339.51 
1675.68  -  340.612 
8469  -  357.76  8111.24- 
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ACTIVITIES 

1.  See  “The  P.V.  Game”  in  the 
Activity  Reservoir, 

2.  See  the  “Input-Output”  idea 
as  described  in  the  Activity  Reservoir. 

3.  Use  a  checker  or  chess  board 
and  a  coin  to  play  “Flippin’ 
Subtraction”.  Have  each  player  (2  to 
4)  write  numbers  as  shown  on  slips  of 
paper.  Be  sure  that  numbers  have 


varying  numbers  of  decimal  places 
and  that  they  are  less  than  250. 


136.8 

121. 1 

14.33 

7.51 

2.117 

15.9 

75.4 

140.8 

Each  player  starts  with  a  total  of  500. 
Players  take  turns  flipping  a  coin  and 
moving  a  checker  or  chess  piece  one 
space  forward  to  the  right  for  heads  or 
1  space  forward  to  the  left  for  tails. 
When  a  player  finally  arrives  at  a 
number,  it  is  subtracted  from  that 
player’s  total.  Player  with  the  greatest 
(or  least)  total  after  a  predetermined 
number  of  trips  across  the  board  wins. 

EXTRA  PRACTICE 


Lef 

s  compare. 

(a) 

8.6 

86 

-4.9 

-49 

[3.7] 

[37] 

(b) 

5.37 

537 

-2.87 

-287 

[2.50] 

[250] 

(c) 

14.385 

14  385 

-  8.427 

-  8  427 

[5.958] 

[5  958] 

OBJECTIVE 

To  provide  practice  in  subtraction  of 
decimals  in  which  annexing  a 
zero  is  beneficial 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM2. 

BFA  COMP  LAB  II  — 100. 

BFA  PROB.  SOLVING  LAB  11  —  137. 
CALC.  ACTIVITY  MASTERS  — 25, 
47. 

SUGGESTIONS 

Initial  Activity  Present  the  problem: 
Kris  has  five  dollars.  She  spends 
$3.89.  How  much  does  she  have  left? 
On  the  board  write: 

$5. 

-  3.89 


Ask  students  what  else  should  be 
added  to  complete  the  example  [2 
zeros  after  the  $5.]  Complete  the 
answer.  Go  over  the  example  shown  in 
the  display  at  the  top  of  the  pupil 
page.  Show  how  Ted  annexes  a  zero  to 
help  him  subtract. 

USING  THE  BOOK 

Complete  Exercises  1  and  2(c)  on  the 
chalkboard  with  the  students.  Assign 
the  rest  of  the  exercises.  Be  sure  to 
emphasize  the  need  to  align  the 
decimal  points  and  columns 
accurately.  You  may  wish  to  distribute 
graph  paper  to  help  in  this  regard. 


2.  (a)  0.9 -0.43  [0.47] 

(b)  5.38 -2.6  [2.78] 

(c)  85.2 -13.794  [71.406] 

(d)  8.0-6.41  [1.59] 

(e)  99.36 -27.015  [72.345] 

(f)  2984.6 -389.44  [2595. 16] 


Start 
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OBJECTIVE 

To  extend  students’  understanding 
of  place  value  to  include  hundred 
millions 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 63. 

SUGGESTIONS 

Initial  Activity  On  the  board  draw  a 
place-value  chart  which  shows 
locations  up  to  hundred  thousands. 
Ask  students  to  suggest  numbers  to  be 
written  in  the  chart.  Do  several 
examples.  Say  a  number  which 
includes  millions.  Ask  students  how 
that  number  could  be  shown  on  a 
place-value  chart.  They  should  be  able 
to  suggest  continuing  the  pattern  of 
headings  to  millions.  Have  the 
children  suggest  other  numbers  which 
include  millions.  Fill  them  in  on  the 
chart.  Have  the  students  read  the 
numbers  that  have  been  written. 
Examine  the  chart  drawn  in  the 
display.  Go  over  the  composition  of 
each  number  seeing  how  it  is  “built- 
up”  as  far  as  hundred  millions. 


Millions 


3 

7 

6 

8 

5 

4 

7 

5 

7 

3 

0 

2 

8 

3 

9 

8 

4 

7 

3 

3 

5 

2 

9 

6 

A 

3  000  000 
700  000 
60  000 
8  000 
500 
40 
7 

3  768  547 


B 

50  000  000 
7  000  000 
300  000 
2  000 
800 
30 
9 

57  302  839 


C 

800  000  000 
40  000  000 
7  000  000 
300  000 
30  000 
6  000 
200 
90 
6 

847  335  296 


A  three  million,  seven  hundred  sixty-eight  thousand,  five  hundred  forty-seven 
B  fifty-seven  million,  three  hundred  two  thousand,  eight  hundred  thirty-nine 
C  eight  hundred  forty-seven  million,  three  hundred  thirty-five  thousand,  two  hundred  ninety-six 


Exercises 

1.  Write  each  number  in  words 

(a)  7  682  487  (b)  9  470  365  (c)  76  043  882  (d)  504  003  905 

(e)  89  150  327  (f)  351  004  203  (g)  769  000  200 

2.  Write  each  in  a  place-value  chart, 

(a)  three  million,  five  hundred  sixty-one  thousand,  two  hundred  thirty 

(b)  eighty-four  million,  one  hundred  five  thousand,  nine  hundred  seventy-two 
{c)  four  hundred  thirty-eight  million,  fifty-six  thousand,  one  hundred  nine 

(d|  one  hundred  fifty-two  million,  nine  hundred  thousand  ■ 

(e)  two  million,  eighty-tour  thousand,  seventy 

3.  In  the  number  685  342  01  7.  write  the  digit  that  is  in  each  of  these  places, 

(a)  ten  millions  8  (b)  thousands  2  (c)  tens  |  (d)  hundred  thousands  3 

(e)  ten  thousands  4  (f)  hundreds  q  (g)  ones  -j  (h)  hundred  millions  ^ 


10  Place  value  rnillions 


USING  THE  BOOK 

Do  Exercise  1  orally  with  students 
before  asking  them  to  write  each 
number. 

Do  Exercises  2(a)  and  3(a)  on  the 
board  with  the  students  before 
assigning  the  rest  of  the  exercises. 

ACTIVITIES 

1.  Make  an  odometer,  using  a  paper 
towel  roller  and  strips  of  paper 
numbered  0  to  9.  Wrap  strips  loosely 
around  the  roller. 

(15)3  )  4  )  3  )  7  )  9  ) 

Have  students  show  how  the  odometer 
changes  from  9  to  10,  99  to  100,  etc. 

Have  students  write  the  number 
that  is  one  greater  than  9999.  Show 
the  number  on  the  odometer.  Have 
students  write  the  number  that  is  one 
less  than  100  000.  Show  the  number 
on  the  odometer.  Continue  with 
several  more  examples. 

2.  Provide  an  assignment  card 
such  as: 

“You  have  won  a  million  dollars.  You 


AHSVJERS: 

I.  (a)  sc-ven  omWioa ^six hunireci  -LVxcxAScxo(I.^-Q>\vr  - sevie-n 

Ct>)  rvvoe  seoei\\;^-l:koosa,rs()(.  jLWee  Svx^--Cii)e. 

(A*)  -C  we,  VwLfAreri  ^ -tVvefi.  ■iAxoo.sarA,  n'lrNe.Vwrv^reA  -Goe. 

(€)  -tkrfee  haivireA  rA\V\\ocx , -Wr  ,  -Lwso  ihunAreA  tWec. 

sevjexN  VioLAAveA  ,  ■W>o  WfvxyreA. 

CorvEirvajeA  oc^  ^>a.ge.  >2.. 


are  going  to  invest  it  in  real  estate. 
Look  in  your  local  newspaper  and 
make  a  list  of  properties  and  land  you 
would  buy.  What  can  you  buy  for  your 
million?” 

3.  See  “The  P.V.  Game”  as 
described  in  the  Activity  Reservoir. 
Extend  the  game  to  include  hundred 
millions. 

4.  Students  can  find  examples  of 
numbers  in  the  millions  by 
researching  the  solar  system.  They  can 
find  the  given  distances  between  the 
earth,  sun,  and  the  planets.  They 
might  like  to  make  a  bulletin  board 


with  illustrations  of  the  solar  system 
and  the  distances  between  the  planets. 

Research  into  population  figures 
for  countries  in  the  world  can  also 
give  useful  practice  in  working  with 
numbers  in  the  millions. 


EXTRA  PRACTICE 

Rearrange  these  cards  so  that  you 
have  different  numbers  573  428 


1 105 1 .  One  way  would  be  1 428 1  1 10; 


573  .  Write  the  combination  that 


would  give  you  the  largest  number; 
the  smallest. 


10 


Billions 


A  famous  hamburger  chain  sold  twenty-four  billion  hamburgers. 

We  can  show  the  number  twenty-four  billion  in  a  place-value  chart. 


24  000  000  000  hamburgers  were  sold. 


Exercises 

Write  each  number  in  a  place-value  chart, 

(a)  A  steel  company's  gross  sales  in  one  year  was  1  billion,  8  million  dollars 

(b)  The  steel  company's  net  profit  was  1 20  million  dollars. 

(c)  An  oil  company's  gross  sales  in  the  first  quarter  of  the  year  was 
18  billion,  700  million  dollars. 

(d)  The  oil  company’s  gross  sales  in  the  next  quarter  was  1 5  billion, 

200  million  dollars. 

(e)  The  volume  of  trading  at  the  stock  market  on  one  day  was  3  million 
21  thousand  shares,  valued  at  38  million,  92  thousand  dollars, 

(f)  The  volume  of  trading  on  the  following  day  was  3  million,  57  thousand 
shares,  valued  at  45  million,  42  thouSc\nd  dollars. 

(g)  In  Britain,  318  million,  457  thousand  prescriptions  were  written  by 
doctors  in  one  year. 

(h)  The  total  cost  of  the  drugs  prescribed  was  1 4  billion  dollars. 


^MSWERS-. 


Bi’lionE 
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VCTIVmES 

Make  an  odometer  using  a  paper 
owel  roll  and  strips  of  paper 
lumbered  0  to  9,  taped  around  the 
oil.  Have  3  strips  to  a  period  and 
eave  a  small  space  between  each 
•eriod.  One  student  says  a  number, 

I  he  other  students  show  the  number 
n  the  roll. 


- 

(N 

ro 

LO 

00 

O' 

BILLIONS  MILLIONS  THOUSANDS  ONES 
At  a  given  signal  each  student  draws  a 
card  from  the  set  and  places  it  in  one 
of  the  slots.  Once  placed,  it  cannot  be 
moved.  When  all  cards  have  been 
placed  one  by  one,  the  students  with 
the  largest  (or  smallest  number)  wins. 

3.  Review  place  value  and 


rr6  1  7 ))  4  I  5  )  8))  6  )  7  ■)  2  ))  3  h  1 


2.  Make  sets  of  cards  labelled  0 
to  9.  On  a  stencil  draw  a  chart  similar 
to  one  below. 


oo 


:n 


oooo 


OBJECTIVE 

To  extend  students’  understanding  of 
place  value  to  include  hundred 
billions 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS— 61, 

SUGGESTIONS 

Initial  Activity  On  the  board  draw  a 
place-value  chart  which  shows  from 
ones  to  hundred  millions.  Ask 
students  to  suggest  numbers  to  be 
written  on  the  chart.  They  could 
include  some  of  the  numbers  they 
have  researched  in  the  previous  lesson. 
Write  the  numbers  on  the  chart.  Have 
the  students  read  the  numbers.  Give 
them  the  fact  shown  in  the  display 
concerning  the  24  billion  hamburgers. 
Ask  students  how  this  could  be  shown 
on  a  place-value  chart.  They  should 
have  no  difficulty  suggesting  the 
addition  of  a  billion’s  section.  Have 
the  students  suggest  other  numbers 
which  include  billions.  Write  them  on 
the  chart.  Have  the  children  read  the 
numbers  on  your  chart.  Write  the 
expanded  form  of  these  numbers  on 
the  board. 

USING  THE  BOOK 

Read  each  example  orally  to  ensure 
that  your  less  able  students 
understand  the  statements. 

You  may  wish  to  prepare  and 
distribute  a  blank  place-value  chart 
which,  when  labelled  by  the  students, 
would  extend  to  hundred  billions. 

Have  them  use  this  to  write  their 
answers  to  the  exercises. 


EXTRA  PRACTICE 

What  is  the  place  value  of  each 
underlined  digit? 

1.  764  382  768 

2.  276  549  387  446 

3.  983  476  000  000 

4.  473  509  000  176 

5.  385  176 

6.  440  785  276  495 


243 


6124 


9 
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OBJECTIVE 

To  review  the  term  rounding  and  to 
provide  practice  in  rounding 
numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM3. 

SUGGESTIONS 

Initial  Activity  You  may  wish  to 
discuss  the  term  “approximate”  and 
its  use  in  everyday  life.  Ask  students 
to  suggest  situations  where  an 
approximate  figure  is  sufficient. 
Explain  that  when  we  “round”  a 
figure  we  are  giving  an  approximation. 
Go  over  the  steps  in  the  display  at  the 
top  of  the  pupil  page  with  the 
students.  With  less  able  students,  you 
may  also  wish  to  do  a  few  examples 
rounding  numbers  on  a  number  line. 

USING  THE  BOOK 

You  may  wish  to  do  orally  a  few 
examples  of  each  exercise  with  the 
students  before  assigning  the  balance. 

Be  sure  that  the  children  are 
familiar  with  an  acceptable  answer 
format. 

ACTIVITIES 

1.  Have  the  students  use  spinners  as 
shown  to  make  up  from  3-  to  9-digit 
numbers  and  write  them  on  cards. 
Make  up  enough  so  that  there  are  5 
cards  per  participant.  Have  them 
round  each  of  their  five  numbers  to 
the  nearest  hundred,  hundred 
thousand,  and  million  and  write  these 
on  the  back  of  the  card. 


Back 

2.  On  a  stencil,  make  up  a  series 
of  number  lines.  Round  to  the  nearest 
1000. 


7 

624 

341 

Front 

7 

624 

300 

7 

600 

000 

8 

000 

000 

Rounding  Whole  Numbers 


Janice  wants  to  round  82  384  to  the  nearest  thousand. 
Here  is  how  she  does  it. 


Step  1 

She  finds  the 
thousand's  digit, 

(a  (2  (3  (s  (4  ( j 


Step  2 
She  finds  the 
next  digit  to 
the  right. 


thousands 


Step  3 

If  that  digit  is  5  or  more, 

Janice  makes  the  thousarid’s 
digit  one  greater, 
if  that  digit  is  4  or  less, 
the  thousand’s  digit  remains 

^  (3i5HK) 

Janice  rounds  82  384  to  82  000.  Why? 


Exercises 

Use  Janice’s  three  steps  to  help  you. 

1.  Round  to  the  nearest  hundred. 

523400 

412  "WO  (b)  8965  Woo  (c)  5278  5300  (d)  34  834  34  800(e)  523  389 
(f)  486  205  40b  200(g)  39  449  39400  (h)  6298  b3CO  (i)  40  354  40400 

2.  Round  to  the  nearest  ten  thousand. 

85  270  90000  (b)  17  049  20  DOO  (c)  585  98859^  oOOi<i)  473  162  47^  Qoo 

fe)  955  420  ,  (f)  61  027,^.,,^  (g)  457  231  ^  (h)  90  235 

’  '  9b(0  OOO'  '  60  000  460  000  (fO  DOO 

3.  Round  to  the  nearest  hundred  thousand. 

478  327  500  OOO 
(d)  627  345  (^0  000 

Round  to  the  nearest  million. 


(b)  934  856  900  OOO  (c)  5  278  332  S  300  OOO 
(e)  7  498  287  7  5(00  OOO  (f)  16  337  441  {h  300  OOO 


HP  9  437  238  ^  (b)  85  848  000  000  (XX^c)  485  287  123  ^  OCX)  000 

(d)  95  948  246  9^  000  0Od(®)  90  61 7  745  9/ 0^  oqq  (f)  486  592  61 4  qqq  qqq 


12  Rounding 
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3200 


7900 


4—^ 


- b 


-4 — I — !-► 


4 — I — I — I — I — I - 1 — h 


7000  TZOO  r^oo  T^OO  7800 

7100  T%oo  7500  7700  7900 


3.  Have  the  students  make 
problems  such  as  the  one  written 
below  and  trade  with  a  classmate. 
There  are  3089  candies  in  a  jar. 
What  is  the  approximate  number? 
(a)  4000  (b)  3000  (c)  3842 


1.  Round  to  the  nearest  ten  thousand, 

(a)  38  476  (b)  523  497 

(c)  177  832  (d)  359  276 

2.  Round  to  the  nearest  hundred 
thousand. 

(a)  476  532  (b)  884  735 

(c)  37  285  634 

(d)  5  328  476 


12 
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Rounding  Decimal  Numbers 

Ron  wants  to  round  134,387  to  the  nearest  hundredth. 

Here  is  how  he  does  it. 


Step  1 


Step  2 


Step  3 


He  finds  the  hundredth  s 
digit. 

dUSISED 

I 

hundredths 


He  finds  the  next 
digit  to  the  right, 

0(3(4(3(e(7(  ) 

♦ 

I 

i 


if  that  digit  is  5 

or  more,  the  hundredth's 

digit  becomes  one 

greater.  If  the  digit 

is  4  or  less,  the  hundredth’s 

digit  stays  the  same. 


0  (3(4(3(9(00 


Ron  rounds  134,387  to  134.39,  Why? 


Exercises 

Use  Ron’s  three  steps  to  help  you. 
1.  Round  to  the  nearest  tenth. 


7,48  7.5 

(b) 

8.32  8.3 

(c) 

26.29  2.t.3 

(d) 

48.35  48.4 

(e) 

385.14  385.1 

(f) 

49.359  43.4 

(g) 

16,476  lb.5 

(h) 

500.076  <500.1 

Round  to  the  nearest  hundredth. 

13,654  15.4*5 

(b) 

4.175  4-.  16 

(C) 

37,349  37.35 

(d) 

3,666  3.4*7 

68,071  (t>8.01 

(f) 

400,688  400.fc<I 

(g) 

32.005  32.01 

(h) 

428,502  4  2  8.50 

Round  to  the  nearest  whole  number. 

• 

7.128  7 

(b) 

28.87  29 

(c) 

624,8  4x25 

(d) 

49.42  4.4 

(e) 

48.79  4«) 

(f) 

500,92  SOI 

(g) 

85,249  85 

(h) 

948.049  448 

4.  John  cycled  9.48  km  to  school.  About  how  far  did  he  cycle?  Round  to  the  nearest  tenth. 


Rounding  docimai  numbers  13 


OBJECTIVE 

To  provide  practice  in  rounding 
decimal  numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

magazine  and  catalogue  clippings 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 26, 
55,  85. 

SUGGESTIONS 

Initial  Activity  Display  clippings 
which  deal  with  prices  of  a  variety  of 
items. 

Have  students  practise  rounding 
the  prices. 

Example 

39(|;  is  rounded  to  40(t, 

$5.99  is  rounded  to  $6.00,  etc. 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  together.  Emphasize 
the  three  steps  Ron  uses  to  round 
decimal  numbers.  Point  out  the 
similarity  of  what  is  being  done  here 
to  what  was  presented  on  page  12. 

You  may  wish  to  post  the  three  steps 
to  rounding  somewhere  in  the  room 
for  future  reference. 

Do  the  first  two  examples  of  each 
exercise  with  the  students.  Have  them 
explain  the  rounding  process  orally  as 
it  has  been  described. 


ACTIVITIES 

:  1.  Have  students  make  their  own 
collection  of  clippings  from  magazines 
and  catalogues.  Ask  them  to  round 
the  prices. 

2.  Have  students  also  make  a 
collection  of  examples  of  decimal 

■  numbers  in  everyday  life.  These  too 
I  can  be  rounded. 

3.  If  you  have  not  already  done 

I  so,  see  Activity  I  on  page  12.  Have  the 
!  children  generate  numbers  with  up  to 


3  decimal  places  and  round  to  tenths 
and  hundredths. 

EXTRA  PRACTICE 

1.  Round  to  the  nearest  tenth. 

(a)  53.84  (b)  9.37 

(c)  6.58  (d)  14.05 

(e)  27.12 

2.  Round  to  the  nearest  hundredth, 

(a)  3.762  (b)  7.465 

(c)  16.229  (d)  13.053 

(e)  48.989 
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Estimating 


An  estimate  tells  “about  how  many”  things  are  in  an  answer  or  set.  To  estimate,  round  the 
actual  numbers  first,  and  then  calculate. 


Actual 

Estimate 

Actual  Estimate 

Actual 

Estimate 

583 

600 

604 

Round  600 

$  63.52 

Round  ,  S  00 

462 

500 

27,26 

30 

387 

400 

’981  2000 

34,68 

30 

-t-  727 

■t-  700 

-  1633  to  . “*■-  1600 

■f  48,43 

+  50 

lUi 

about  2800 

about  400 

about  S  1  70 

Exercises 

Estimate,  and  then  check  by  calculating  the  actual  amount. 


1.  748 

700 

488 

500  3. 

945  ' 

4,  419 

5.  613 

890  Bound 

600 

234 

279 

716 

281 

284 

lo 

300 

709 

788 

466 

565 

702 

700 

348 

28S 

649 

732 

1  19 

■f  566 

+  600 

■f" 

709  1 

2S8 

+  541 

■f  107 

■f  449 

(2^20) 

about 

(2488)  about 

ms 

3)  oo^ 
(3202) 

,2400^ 

(2439) 

,2000 

(2oa7) 

6.  1 580 

1600 

• 

1289 

ms 

8. 

1750 

9.  1903 

-  1105 

*- 

1 1 00 

1090 

- ^  i  t  00 

-  •««« 

-  1663 

-  1481 

(475) 

about 

SOO 

mmm 

(199) 

about  imm 

100^ 

(87) 

4  00 
(422) 

Watch  the  signs. 

10,  $  70.18 

$  70 

11.  $ 

41 ,65 

12.  $  95.83  13.  $42,21  14, 

$  34.32  15. 

$  43.71 

81.43 

80 

mm 

63.41 

-  36,54  +  67.37 

58.65 

-  27,09 

26.24 

(is 

35.75 

62.84 

+  53.65 

is 

+ 

41.88 

($59.29) 

+  16.85 

23fS^  $IIS 

,$180  . 

,4170 

Ctl72.^) 

14  Estimate  by  rounding 


OBJECTIVE 

To  provide  practice  in  estimation  by 
rounding 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

a  department  store  or  supermarket 
advertisement  from  the  local 
nevt'spaper 

RELATED  AIDS 

HMS  — DM4. 

BFA  COMP  LAB  II— 8,  9,  15. 

CALC.  ACTIVITY  MASTERS  — 4, 
21,  23. 

SUGGESTIONS 

Initial  Activity  Show  the 
advertisement  to  the  class  so  that  all 
prices  can  be  seen  clearly.  Advise  the 
children  that  pencils  won’t  be 
necessary  for  the  first  part  of  this 
lesson  because  they  will  be  doing  their 
calculations  mentally.  The  challenge: 

—  They  have  $10  to  spend. 

—  Who  can  choose  a  collection  of 
items  closest  to  $10  without  going 
over? 

Allow  several  minutes  for  the 
selections  to  be  made.  Have  the 
children  now  write  their  names  and 
selections  only  (no  calculations)  on  a 
piece  of  paper.  Have  these  exchanged 
with  classmates  for  actual  calculation 
to  establish  the  winners. 

When  this  exercise  is  complete, 
ask  for  suggestions  for  a  simple  way  to 
make  these  “guestimates”.  Elicit  the 
answer  “rounding  off  the  prices’’.  If 
time  permits,  give  additional  practice 
by  varying  the  sums  of  money 
allocated  (have  the  children  ignore 
sales  tax  for  now). 

USING  THE  BOOK 

Go  over  the  display  at  the  top  of  the 
page  step  by  step. 

Conduct  a  discussion  about  how 
the  rounding  occured.  Reinforce  the 
idea  that  rounding  is  a  means  of 
getting  an  approximation. 

Note:  In  these  exercises,  rounding  is 
not  being  used  as  a  means  of  checking 
for  accuracy. 

You  may  wish  to  complete 
Exercises  1,  2,  6,  7,  and  10  orally  at 
the  chalkboard  before  assigning  the 


balance  of  the  page. 

ACTIVITIES 

1.  Have  students  clip  items  from 
newspapers  and  catalogues  which  have 
numbers.  Ask  students  to  rewrite  the 
item  using  rounded  numbers  in  place 
of  the  actual  numbers. 

2.  On  activity  cards  with  sales 
advertisements,  have  the  students 
choose  a  given  number  of  cards  and 
compute  the  totals  of  the  prices 
involved  using  rounded  numbers. 

3.  Make  an  estimation  of  the 
number  of  students  in  the  school  by 

(a)  establishing  estimates  of  the 
number  of  students  per  class  and 

(b)  adding  these  estimates.  When  all 
estimates  have  been  made,  reveal  the 
actual  number. 


EXTRA  PRACTICE 

Estimate  only. 

1.  336 

2. 

934 

428 

715 

595 

862 

+  607 

+  359 

[1966] 

[2870] 

3.  9854 

4. 

$87.42 

-  3766 

-41.36 

[6088] 

[$46.06] 
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Estimation  Stories 

These  are  Mr.  F^eriwinkle's  major  expenses  for  the  month  of  September:  groceries, 


$279.84;  rent,  $326:  hydro,  $52,28; 
About  how  much  money  will  he  need? 

gasoline  for  his  car. 

Actual 

Estimate 

$279,84 

$280 

326,00  Round 

330 

52  28  to  . 

’  50 

■k  61.50 

■+■  60 

$  ■■■  ■■ 

$  720 

He  w'ill  need  about  $720. 

Exercises 

1.  At  the  Maple  Lane  Community  Fair,  the  bakery  stall  made  $157.38,  the  book  stall  made 
$26  13.  the  toys  and  games  stall  made  $30.94,  and  the  home-preserves  stall  made 
$49.85,  About  how  much  did  these  four  stalls  make'l’ 

(Round  to  the  nearest  ten.)  ^ 

2.  In  Cedarbrae  School  there  are  17  students  in  Kindergarten,  21  students  in  Grade  1, 

29  students  in  Grade  2,  32  students  in  Grade  3,  36  students  in  Grade  4,  35  students 
in  Grade  5.  and  34  students  in  Grade  6, 

Round  to  the  nearest  ten  to  give  an  estimate  of  the  total  number  of  students  in 
Cedarbrae  School. 

3.  On  a  trip  out  west.  Mr.  Schmidt  travelled  4 1 2  km  on  the  first  day, 

630  km  on  the  second  day,  and  580  km  on  the  third  day. 

Round  to  the  nearest  hundred  to  give  an  estimate  of  the  total  number  of  kilometres 
Mr.  Schmidt  travelled  on  the  three  days.  1600  km 

4.  For  Unicet.  these  collections  were  made: 

John.  $4.79:  Jean,  $3.15:  Suzette,  $6.22;  and  Jason.  $5.92. 

About  how  much  did  these  four  people  collect? 

(Round  to  the  nearest  dollar.)  $ao 


OBJECTIVES 

To  give  further  practice  in  estimating 
by  using  rounded  numbers 
To  solve  word  problems  involving 
estimation 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

stall,  home  preserves 

MATERIALS 

classified  and  advertising  sections  of 
the  newspaper,  catalogues 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  15, 
29. 

SUGGESTIONS 

Initial  Activity  Tell  the  students  that 
they  are  going  to  be  given  one 
thousand  dollars  to  furnish  their  own 
bedroom.  Have  them  use  the 
newspaper  and/or  catalogues  for 
locating  prices.  They  are  to  use 
rounded  numbers  for  estimating 
rather  than  actual  prices.  You  may 
wish  to  discuss  with  the  students  that 
it  would  be  advisable  to  round  to  the 
higher  number  so  that  they  would  not 
overspend. 


USING  THE  BOOK 


ACTIVITIES 

1.  Have  students  present  in  oral  or 
visual  forms  their  “new”  bedrooms. 
Approximate  and  actual  prices  of 
their  “purchases”  should  be  discussed. 

2.  Prepare  some  Estimation 
Activities  Cards  such  as: 


Circle  the  best  estimate. 


(a) 

576 
+  312 

800 

900 

1000 

(b) 

846 

732 
+  181 

1500 

1600 

1700 

(c)  262  +  491  +  902 

1700  1800  1900 


Read  through  the  example  of 
Mr.  Periwinkle’s  expenses  together  at 
the  top  of  the  page.  Clarify  how  the 
estimate  was  arrived  at.  Calculate  the 
actual  expense  total.  Point  out  that 
the  $720  estimate  was  useful  in 
quickly  telling  “about  how  much” 
would  be  necessary. 

Assign  the  exercises.  Be  sure  that 
the  children  are  familiar  with  an 
accepted  answer  format.  For  less  able 
students,  you  may  wish  to  read 
through  the  problems  together. 


3.  Students  make  a  list  of  world 
records  using  approximate  figures  as 
well  as  actual  figures. 
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OBJECTIVE 

To  give  practice  in  working  with 
numbers  in  a  puzzle-solving 
situation 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11—208, 
212,  214,  218,  223,  228. 

USING  THE  BOOK 

Have  the  students  read  all  the  puzzles. 
Allow  the  less  able  and  average 
students  to  choose  the  puzzles  they 
wish  to  attempt  to  solve.  The  more 
able  students  should  attempt  them  all, 
but  not  necessarily  in  order.  Present 
this  page  for  “fun”  and  encourage 
students  to  work  out  the  answers  in 
whatever  informal  or  formal  way  they 
wish.  It  would  be  better  if  they  worked 
out  their  answers  on  scratch  pads  or 
extra  paper,  rather  than  their  math 
notebooks.  The  scratch-pad  approach 
gives  the  student  more  freedom  to 
experiment  with  different  solutions. 

ACTIVITIES 

1.  There  are  a  number  of  excellent, 
inexpensive  puzzle  books  on  the 
market.  Cut  and  paste  a  selection  of 
these  puzzles  onto  index  cards  for 
students  to  do  in  their  spare  time. 

2.  Write  a  “Puzzle  for  the  Week” 
on  a  bulletin  board  and  invite 
students  to  write  out  their  solutions 
and  pin  them  on  the  board. 

3.  Your  more  inventive  students 
should  be  asked  to  create  their  own 
puzzle  and  have  other  students  try  to 
solve  it. 


Exploring  Numbers 


1,  10,  19,  28,  37,  46, 


55  13 


Find  a  pattern  for  each.  Copy  and  complete, 
(a)  20,  25,  20,  25,  20.  25, 1^, .??. 

(c) 

(d) 

(e) 

(f) 


(b)  0.1, 0.3,  0.5,  0.7 


l.l  1.3 


4.005.  4.105,  4,205,  4.305, 
3,  8,  1 1 ,  1  6,  24 


’4.465  4.505  4.b05 


^.32.^1. 


1.  2,  3,  2,  3,  4,  3.  4,  5.  4,  5,  6, 


2, 


Find  the  number. 

I  am  larger  than  20  but  smaller  than  30, 
I  am  not  a  multiple  of  4. 

I  am  an  even  number. 

My  digits  are  not  the  same. 

What  number  am  I? 


3. 


Repeat,  using  different  starting  numbers.  What  answer  do  you  always  get?  tO 


Copy  an^  find  the  unknown  numbe^rs. 

(a) 


■  ^48 

(b)  9 

2-6^ 

6  ■7a 

5  9^« 

4  305 

•F  4  7b2 

+  m  826 

17  492 

28  438 

(c) 


3  h 
am^4m 

-  59  ■■7 
23  819 


(d) 


4  4 
■■  6b2 

23  747 


John  found  that  every  even  number  larger  thein  2  can  be  written  as  the  sum  of  2  prime 
numbers:  4  =  2-f-2  6  =  3-l-3  8  =  3-t-5 

Check  John’s  discovery  for  all  of  the  even  numbers  up  to  30. 


16  BxptorinQ  numbers  activdy 

ANSWERS’ 

5.  /0=:5-f-5  , 
l4-=7+7  , 
18=5 -I- IS 
22=^11+11 


2<?=/3fl3, 
30  =  7+23 


i2.=6-t-7 , 
Ih=3-i-l3, 

20=3  +  17, 

2+=5+n, 

28=5f23 


I 

I 
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The  Travel  Agent 


Mr,  and  Mrs,  Bertram  went  to  Nassau  for  their  honeymoon. 

Their  air  fare  plus  hotel  was  $1018. 

Their  meal  plan  was  $240.  They  rented  a  car  for  $99. 

How  much  did  they  pay  the  travel  agent  for  their  honeymoon?  $)357 


2. 


3. 


4. 


Mr.  Brown  flew  to  Calgary  on  business  once  a  month  for  one  yeai. 

The  round  trip  was  $350. 

How  much  a  year  did  he  pay  the  travel  agent  for  his  air  fare?  ^4^00 

Fifteen  girl  guides  and  t'wo  leaders  went  to  Disney  World  for  two  week: 
The  cost  per  person  for  one  week  was  $31 5. 

How  much  did  they  pay  the  travel  agent  altogether?  ^  ^iq 

Mr.  Samson  booked  a  c:harter  trip  to  Barbados  for  his  wife  and 
two  children.  He  paid  a  special  rate  of  $21 9  for  each  child. 

He  paid  $359  each  for  himself  and  his  wife. 

How  much  did  he  pay  the  travel  agent  for  his  trip?  llSt> 


5.  Miss  Simpson  saved  $2500  for  a  three-week  holiday  in  London,  England 
Her  charter  air  fare  was  $359.  Her  hotel  was  $950, 

She  rented  a  car  for  $289.  How  much  did  she  pay  the  travel  agent? 

How  much  money  did  she  have  left  to  spend?  (^qq.  ^ 


Word  probieins  —  n-i(;!tipie 
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ACTIVITIES 

1.  Invite  a  travel  agent  to  come  and 
talk  to  the  students  about  different 
facets  of  the  job. 

2.  Have  students  get  up-to-date 
brochures  from  an  agency.  Using  the 
brochures,  have  them  plan  a  one-week 
holiday  for  themselves.  Be  sure  to 
provide  atlases  so  that  planned  routes 
can  be  shown. 

3.  Prepare  a  challenge  card  such 
as: 

“Pretend  you  have  $1000  to  spend  on 


a  holiday  for  you  and  a  friend.  Plan 
your  holiday  and  tell  how  much  you 
will  have  left  over  (if  any).” 

EXTRA  PRACTICE 

Mr.  Clark  went  to  a  conference.  His 
travelling  expenses  were  $129.00.  His 
registration  fee  was  $150.00.  His  hotel 
accommodation  was  $135.00.  His 
meals  were  $65.00  and  his  parking  fee 
was  $15.00. 

How  much  did  he  pay  altogether? 


OBJECTIVE 

To  give  practice  in  problem  solving 

PACING 

Level  A  1-3 
Level  B  1-4 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11—41. 

SUGGESTIONS 

Initial  Activity  Display  a  word 
problem  on  the  chalkboard  such  as: 
Mr.  Wilkinson  flew  from  Winnipeg  to 
Edmonton  for  a  meeting. 

His  return  airfare  was  $284. 

His  hotel  room  for  1  night  cost  $47. 
Food  cost  $36. 

How  much  did  the  trip  cost  altogether? 

Review  Professor  Q's  format  for 
formal  problem  solving: 

What  is  the  main 
idea?  (Trip  to 
Edmonton) 

What  is  being  asked? 
(Total  cost?) 

What  are  the 
important  facts? 

($284,  $47,  $36) 

What  operation(s) 
should  be  used? 
(Addition) 

Solve  the  problem,  clarifying  the 
steps  and  procedures  as  you  continue. 

USING  THE  BOOK 

With  less  able  students  you  may  wish 
to  have  the  problems  read  orally  first 
to  ensure  they  understand  the  context 
of  each  problem.  Often,  less  able 
students  are  unsuccessful  in  problem 
solving,  not  because  they  can’t  do  the 
math  involved,  but  because  they  can’t 
read  the  problem  with  understanding. 

The  word  problems  become  more 
involved  towards  the  end  of  the  page 
in  that  more  calculations  need  to  be 
completed  in  order  to  arrive  at  a 
correct  answer. 
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Number  Sentences 

Riddle:  Which  has  more  mass,  a  kilogram  of  feathers  or  a  kilogram  of  gravel? 


Answer:  Neither.  They  are  equal  because  they  have  the  same  mass  —  1  kg. 

The  symbol  for  equal  Is  =.  The  symbol  for  mot  equal  is 

We  can  write  a  number  sentence:  8=4  +  4.  We  can  write  a  number  sentence;  8=4  +  3. 

We  say  ‘’8  equals  4  plus  4,"  We  say  "8  is  not  equal  to  4  plus  3.” 

Exercises 

1,  Use  =  or  =  to  make  each  number  sentence  true. 


OBJECTIVE 

To  review  the  concept  of  a  number 
sentence  and  give  practice  in 
working  with  number  sentences 

PACING 

Level  A  l(a)-(n) 

Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11—212, 
213,  221. 

SUGGESTIONS 

Initial  Activify  Give  examples  of 
equalities  such  as  3  pencils  in  one 
hand  and  3  pencils  in  another,  one 
student  holding  6  readers  and  another 
student  holding  6  readers.  Review  the 
“equal”  symbol  and  recall  with  the 
students  that  the  “equals”  symbol 
means  that  whatever  is  placed  on  the 
left-hand  side  of  the  symbol  must 
equal  whatever  is  placed  on  the  right- 
hand  side  of  the  symbol. 

Review  the  “not  equals”  symbol. 
Ask  students  to  demonstrate  using 
objects  close  at  hand,  an  example  of 
nonequality,  e.g.,  5  pencils  in  one 
hand,  1  pencil  in  the  other,  etc. 

Present  several  examples  on  the 
chalkboard  such  as: 

6  +  17  O  23,  3  +  4  +  5  O  12, 

17  -  11  O  6,  46  -  7  O  38,  etc. 

Have  the  appropriate  symbols 
inserted  in  each  blank,  discussing  the 
“balance-effect”,  rationale,  etc. 

Review  the  Order  of  Operations 
rule  that  has  been  developed  in  earlier 
texts  (i.e.,  Operations  in  brackets  first 
followed  by  multiplication,  division, 
addition,  and  subtraction  in  the  order 
they  appear.)  Present  examples  such 
as: 

3^-4x5-6-^2=0  and 
3  X  (4  -  2)  H-  5  =  O. 

Follow  this  with: 

3X5  +  203  +  5x2  and 
6  ^  (2  +  4)  O  6  2  +  4. 

USING  THE  BOOK 

Read  through  the  riddle  which  is 
posed  in  the  display  at  the  top  of  the 
pupil  page.  Point  out  that  an  “equals” 
symbol  could  be  used  in  solving  it. 

Complete  several  examples  before 
assigning  the  page,  especially  of  the 
sort  of  number  sentence  which  has  an 
expression  on  each  side  of  the  symbol, 
i.e.,  6x3*5  +  5  +  5. 


• 

7  +  5*13  ^ 

(C) 

4  +  q,  +  4  *  1 1  ^ 

(e) 

32  -  10  *  20  ^ 

(9) 

6X0*6  +  0  =5* 

(i) 

$1 .00  *  50  cents  +  50  cents 

= 

(k) 

64  8  *  8  = 

(m) 

27  ^  9  *  1  +  1  +  1  = 

(0) 

18  +  3+  7*7  +  3+  18 

(q) 

7X5  +  8-  5*7X13-5 

(s) 

S10.00  -  $7.25  *  $2.75  = 

(u) 

6  +  5X5*6  +  25  = 

ACTIVITIES 

1.  Have  students  draw  illustrations  or 
diagrams  showing  both  equalities  and 
inequalities. 

2.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Use  equalities  only,  and  present  pairs 
as  exemplified  by  some  of  the 
exercises  on  the  pupil  page. 

3.  See  “Number  Sentence”  as 
described  in  the  Activity  Reservoir. 


3X5*15  = 

(d)  9  X  9  •  81  = 

^  5  +  3* 3  +  5  = 

(h)  1  X  1  •  1  X  0  ^ 

(j)  20  +  30  •  40  +  10 

(1)  (2  X  3)  -  5  •  6  -  5 

(n)  100  -  75  •  3  X  8 
(p)  (3  X  3)  +  1  •  (3  X  1)  +  3 
(r)  3  +  5  X  4  •  8  X  4  ^ 

(t)  999  999  +  1  *  1  000  000 

(V)  56  7  -  3  •  56  -  4  ^ 


EXTRA  PRACTICE 

Use  =  or  ^  to  make  each  number 
sentence  true. 

(a)  48  +  5  O  5  +  48 

(b)  100  +  20  O  200  -  80 

(c)  5  X  6  +  3  O  (5  X  6)  +  3 

(d)  347.  +  10  O  337  -  20 

(e)  99  000  O  10  000  -  1 

(f)  60  ^  10  +  2  O  60  ^  (10  +  2) 
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Number  sentences 


18 


t 


Solving  Equations 

I 

1  Solve  these  equcHtlons  by  finding  the  correct  number  for  n. 


rr  -  8  ==  11 
You  know  that 
11  +  8  =  19. 

Use  1 9  in  place  of  n. 
19-8=11 


•n  =  19 


works' 


n  +  5  =  12 
You  know  that 
12-5  =  7. 

Use  7  in  place  of  n. 
7  +  5=12 
n  =  7 


Using  the  opposite  related  equation  helps  solve  for  n.  ! 


Exercises 

Solve  these  equations. 

1.  (a;  n  -  5  =  12 
1 2  +  5 
'■^■-5=12 
■  '7 


1.5 


I  24 
I  24 


n  — 

2.  (a)  n  +  4  —  16 
1 6  -  4  =  ■  I2 
+  4  =  16 
n  =  miz 


•  18 

n  -  7 

30 

(d)  n  1 1 

iZ 

ie)  n  -  0  -  ^ 


1  1 
t  Q 


I2i 


n  +  7  =•  1 5 

'5*  -■7=«8 

n  =  *8 


n  +  5 


{dl 


/3 


3.  Solve 

^  r?  +  7  =  9 
(ej  Hg-  35  =  1  7 

4.  Solve. 


•  IS 

n  -  8  =  10 

(f)  29  +  n  =  63 

34 


(c)  n  +  1 3  =  1  5 
(0)  n  -  50  =  34 

84- 


1 1  =  2r: 

8 

ie)  7  +  .n  =  1 5 


2)e 

(di  26  +  =■  52 

(h)  16  =  41 


^1.00 

fa)  $2.50  +  n  =  S3  50 
(d)  n^-  7.3  =  8.7 


$18.40 

(b)  $12.75  +  n  =  $25  15 

(e)  n  -13.7  =  8.3 

22.0 


$7030 

Ic)  n  +  $29.50  =  $100.00 


if)  0."  4' 

7/.  (or 


5  26  =  26.41 


*5.  14 


★  6.  33  - 
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Solving  ftqtiations  1  9 


OBJECTIVE 

To  provide  practice  in  solving 
equations 

PACING 

Level  A  1-3 
Level  B  1-4 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11  —  13,  14. 

SUGGESTIONS 

Initial  Activity  Write  the  following 
word  problems  on  the  chalkboard: 
“John  had  some  marbles.  He  lost  8. 

He  had  11  marbles  left.  How  many 
did  he  have  in  the  beginning?”  and 
“Mary  added  5  more  stamps  to  her 
stamp  page.  She  now  had  12  stamps 
on  the  page.  How  many  stamps  were 
there  in  the  beginning?” 

Solve  the  first  one  by  writing  an 
equation  and  “thinking  out  loud”  as 
you  go  through  the  solution  process: 

«  -  8  =  11. 

“  ‘n’  stands  for  the  number  of  marbles 
John  started  with  —  unknown.” 

“  8’  stands  for  the  8  that  he  lost.” 

“  ‘11’  stands  for  what  was  left.” 

“What  number,  represented  by  ‘n’ 
will  make  the  equation  true?” 

“We  know  that  11  +  8  =  19;  let’s  try 
19  forn.” 

“19  -  8  =  11;  it  works!  John  had  19 
marbles  in  the  beginning.” 

Repeat  this  process  for  problem  2. 


USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page.  Consolidate  the 
processes  as  discussed  in  the  Initial 
Activity. 

You  may  wish  to  complete 
Exercises  1(a),  2(a),  and  3(a)  orally  at 
the  chalkboard  before  assigning  the 
balance. 


ACTIVITIES 

1.  On  a  bulletin  board,  display  a 
number  of  equations  for  students  to 
solve.  Have  answers  displayed  on  the 
reverse  side  thus  making  this  activity 
self  checking. 

2.  Ask  students  to  write 
equations  similar  to  the  ones  in  the 
display.  Other  students  solve  them. 

3.  See  the  “Coded  Riddles”  idea 
in  the  Activity  Reservoir. 
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OBJECTIVE 

To  review  the  commutative  and 

associative  properties  of  addition 

PACING 

Level  A  l(a)-(n),  2(a) -(d) 

Level  B  l(a)-(p),  2,  3 
Level  C  l(g)-(r),  2(d)-(h),  3 

MATERIALS 

toothpicks 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  231. 

SUGGESTIONS 

Initial  Activity  Distribute  toothpicks 
to  each  student.  Ask  them  to  place  4 
toothpicks  to  the  left  on  their  desk. 
Then  ask  them  to  place  an  additional 
5  toothpicks  on  the  right-hand  side. 
Ask:  “What  is  the  sum?’’  Represent 
this  numerically  on  the  chalkboard 
thus:  4  +  5  =  9. 

Repeat  the  process,  this  time 
placing  5  toothpicks  left  and  4  to  the 
right.  Again  elicit  the  sum  and  write 
5  +  4=9.  Point  out  on  the 
chalkboard  that,  since  both 
expressions  equal  nine,  then  4  +  5 
must  be  equal  to  5  +  4. 

Do  this  several  times  with 
different  numbers.  Lead  students  to 
the  conclusion  that  A  +  B  =  B  +  A 
because  both  are  equal  to  C. 

In  the  same  way  we  can  use  the 
toothpicks  to  demonstrate  the 
associative  property  of  addition: 

(A  +  B)  +  C  =  A  +  (B  +  C).  Go  over 
the  display  at  the  top  of  pupil  page  20 
to  reinforce  the  student’s 
understanding.  With  more  able 
students  you  may  wish  to  use  the 
words  commutative  and  associative 
but  do  not  overly  emphasize  these 
special  terms  at  this  stage. 
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When  you  add,  you  can  change  the  order  of  the  addends. 
The  sum  remains  the  same: 

2  4-  3  =  3  4-2 


A 


o 


aa 


C3 

□ 


B  t-lcitziV  RsWlBBBai  s 

When  you  add,  you  can  change  the  grouping  of  the  addends. 
The  sum  remains  the  same: 

(2  4-  3)  4-  4  =  2  4-  (3  -4  4) 


Exercises 


1.  Solve  the  following,  using  addition  properties. 


54-6=64-35 

(b) 

17  4-19  = 

=  19  4-  a 

n 

7b  -f  37  = 

37  4-  7 

(d) 

5a  4-  23  = 

23  4-  5 

(e) 

50  4-  i°= 

20  4-  50 

(f) 

72  4-  b^fe 

36  4-  72 

the  operations, 
{  in  brackets  J 

(g) 

16  = 

16  4-  43 

(h) 

22  4-  bAL 

51  4-  22 

first, 

(i) 

14  4-  33  = 

=  14 

(j) 

36  4-  1 2  = 

=  b%  12 

(k) 

(5  4-  2)  4- 

3  =  5  4- 

(2 

4-1) 

(1) 

(6  4-  2)  4- 

4  =  6  4- 

(2 

+  b)4 

(m) 

(9  4-  4)  4- 

5  =  94- 

(4 

4-  b)5 

(n) 

(7  4-  ^)  4- 

2  =  74- 

(1 

+  2) 

(o) 
+  (q) 


(5  4-  14)  4-  a^=  (14  4-  3) 


(p)4aa  -f  11)  4-  6  =  43  4-  (11  4-6) 
+  (r)  (a  4-  17)  4-  1  =  2  4-  (b  4-  1) 

2  n 
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USING  THE  BOOK 


Read  through  the  display  at  the  top  of 
pupil  page  20  together.  Recap  the 
points  which  were  made  during  the 
Initial  Activity.  Assign  the  exercises. 
You  may  wish  to  complete  1(a),  1(c), 
2(a),  and  3(a)  orally  first.  For  those 
assigned  to  work  on  Exercise  3, 
discuss  why  rearrangement  of  the 
addends  makes  the  process  simpler 
(i.e.,  addition  of  multiples  of  ten  is 
quicker).  Be  sure  that  all  students  are 
familiar  with  the  accepted  answer 
format  for  use  with  their  workbooks. 


20 


I 


Solve  the  following  without  computing. 


(b) 

(c) 

(d) 

(e) 

(f) 

(g) 
(b) 


(0.3  +  0.7)  +  0.4  = 
(9.1  +  5.0)  +  0.7  = 
(0.121  +  1.3)  +  16 


0.3  +  (0.7  +  a] 
9  1  +  (5.0  +. 

=  0.121  -t- 


0.4 


5,0.7 

(a  +  161^,1.75 
($1.05  +  $1.75)  +  $3.20  =  SI. 05  +  (5  +  $3.20) 
($18.50  +  $3.21)  +  $0.90  =  $18.50  +  ($3.21  +  a 
(2613  +  114)  +  1567  =  2613  +  (114  +  b)  I5fe>7 
(9  +  19)  +  3  =  (9  +  a)  ^  19 
13  +  (27  +  5)  -  (13  +  b)  +  27 


40.90 


3. 


We  can  change  the  order  to  make  our  adding  easier. 
(9  +  5)  +  1  can  be  changed  to  (9  +  1)  +  5. 

Change  the  order  to  make  your  adding  easier. 


4-1-20  +  6 

(b) 

27  +  8  +  3 

(c) 

8+13  +  2 

(d) 

5+13  +  25 

(e) 

7+19+13 

(f) 

12  +  69  +  8 

(g) 

37  +  22  +3 

(h) 

4  +  76  +  16 

(i) 

9  +  35  +  41 

(j) 

25  +.27  +  25 

(k) 

50  +  98  +  50 

(1) 

40  +  63  +  60 

A,  , 

^  to  1^ 


BRAINTICKLER 


Each  question  has  5  blanks.  The  missing  digits  are  2,  3,  4,  5,  8. 
Find  the  correct  order. 


A.  1 332 
X  *4 


B.  ■■■■3258 
X  ■4- 


C.  ■■■■5234 
X  ■& 


16328 


13  032 


41  872 


NSWERS: 

(4)4+<»-*-eo  (b) 
(^)  |2f  8  +  89 
(j)  25+85+  27 


£7  +  3+8  8  +  2  +  f3  Cci')  5+25  +  13  (e)  7 +13  +  1'^ 

C3)  37+3  +  22  CK)  4tlb+7^  (0  9  +  41+35 

CIO  50+50+98  (0  40  +  C,0+63 


ACTIVITIES 

1.  Conduct  basic  facts  “drill”  games. 
Give  a  fact.  Students  write  another 
fact  from  the  given  fact,  e.g.,  given 
fact  3  +•  8  =  11,  students  write 
8  +  3  =  11.  Extend  to  include  larger 
numbers,  as  well  as  money  and 
decimal  numbers. 

2.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Use  matching  card  pairs  such  as: 


0.3  +  1.7 

1.7  +  0.3 

$3.50  +  $1.75 

$1.75  +  $3.50 

etc. 


3.  Provide  a  series  of  number 
lines  such  as: 


-4+ — I — 1-4- 


4 — I - F 


H - !-► 


H — I — I — 1-^ 


H — 1 


+-► 


Have  the  students  write  the 
equation  suggested  [3  +  4  =  7, 

(2  +  4)  +  3  =  9]  and  then  illustrate 
(with  coloured  pencil)  and  write  the 
related  sentences  according  to  the  laws 
of  commutativity  and  associativity: 
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3  +  4  =  4  +  3 


- 1 - 1 - 1 - 1 — I - 1 - 1- 


(2  +  4)  +  3  =  2  +  (4  +  3) 
etc. 


EXTRA  PRACTICE 

1.  These  3  numbers  are  arranged  in 
1  different  ways.  Are  the  sums  the 

I  same? 

I  4  6  9  4  6  9 

i  6  9  4  9  4  6 

'  +9  +4  +6  +6  +9  +4 

2.  Arrange  these  numbers  in  any 
order.  Add. 


12 

66 

178 

$1.29 

4.98 

3 

72 

476 

3.67 

3.46 

15 

95 

553 

5.28 

6.72 

4.  Prepare  cards  and  labelled 
envelopes  (or  other  containers)  as 
shown.  Have  the  students  determine 
which  3  cards  go  into  which  container 
to  yield  the  labelled  sum. 


$7.99 


$6.28 


etc. 


5.  Some  children  might  enjoy 
making  up  their  own  equations  which 
demonstrate  commutativity  and 
associativity  as  exemplified  by  the 
exercises  on  this  page.  Have  them 
written  on  cards  (with  answers  on  the 
back)  for  exchange  with  other 
classmates,  groups,  or  classes  in  the 
school. 


$1.99 


$10.00 
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OBJECTIVE 

To  give  practice  in  problem  solving 

PACING 

Level  A  1-4 
Level  B  1-6 
Level  C  1-8 

VOCABULARY 

yield,  neighbourhood,  decorate, 
population,  discovered,  produce 

RELATED  AIDS 

HMS  — DM5. 

BFA  PROB.  SOLVING  LAB  11  —  19, 
27-39. 

SUGGESTIONS 

Initial  Activity  Display  a  word 
problem  on  the  chalkboard  such  as: 
“In  a  tree  study,  Steve  counted  198 
leaves  on  a  branch,  Karen  counted 
269  on  another,  and  Sharon  found  324 
on  a  third.  How  many  leaves  were 
counted  altogether?” 

Review  the  steps  in  the  problem¬ 
solving  technique  described  on  page 
17.  Demonstrate  the  process,  allowing 
the  students  to  “eavesdrop”  as  you 
“think  aloud”  through  the  solution. 

USING  THE  BOOK 

Review  Professor  Q’s  format  for 
formal  problem  solving.  With  less  able 
students  you  may  wish  to  have  the 
problems  read  orally  first  to  ensure 
they  understand  the  context  of  each 
problem.  Often,  less  able  students  are 
unsuccessful  in  problem  solving,  not 
because  they  can’t  do  the  math 
involved,  but  because  they  can’t  read 
the  problem  with  understanding. 

Allow  students  to  choose  the 
order  they  wish  to  do  the  problems. 
Less  able  students  may  require  more 
than  one  period  to  complete  the 
assignment. 

You  may  wish  to  display  the 
particular  problem-solving  technique 
used  in  your  class  on  a  bulletin  board 
for  future  reference  (or  in  a  “reference 
section”  of  the  pupils’  workbooks). 


Problems 


The  drive  from  Acadia  Park  to  the  Lewis  home  is  87.4  km. 

The  family  stopped  for  gas  after  36.6  km.  How  much  farther  must  they  go  to  get  home? 
Follow  Professor  Q’s  steps. 

Step  1  Answer  these  four  questions: 


Questions 

Answers 

What  IS  the  main  idea?  — 

. ->-  Driving  home 

2.  What  is  being  asked? 

— Ho-w  much  farttier  to  go'-’ 

Xmi 

o 

If/lC^  3,  What  are  the  facts?  — 

— *■  87.4  km  in  all  to  go. 

Have  gone  36.6  km. 

cQn  IIZ14.  Which  operation  do  I  use?H 

— ►  Subtraction 

7  mu 

Step  2 
Step  3 
Step  4 


Write  a  number  sentence. 

87.4  -  36.6  =  n  ' 

Make  the  sentence  true. 

87.4  -  36.6  =  50.8 

Write  a  final  statement. 

They  must  go  50. 8  km  farther 
to  get  home. 


Exercises 

Follow  Professor  Q’s  steps  to  solve  these  problems. 

1.  Manfred’s  mother  asked  him  to  go  to  the  store. 

He  ran  to  the  store  in  6.8  min  and  walked  back  from  the  store  in  12.75  min. 

How  much  longer  did  he  take  to  come  back  from  the  store  than  to  go  there?  5.45  min 


22  Word  oroblems 


I 


22 


2.  Mr  Murphy  grew  3  fields  of  potatoes.  The  yield  in  the  first  field  was  3.5  t.  The  yield  in 
the  second  field  was  2.75  t,  and  the  yield  in  the  third  field  was  3.25  t. 

How  many  tonnes  of  potatoes  did  his  fields  yield?  ^.S-t 

3.  Rosa  guessed  that  Luigi  s  mass  was  37  kg.  Luigi's  mass  was  actually  34.6  kg. 

How  many  kilogrctms  less  was  Luigi’s  mass  than  Rosa's  guess"’'  2.4 

4.  The  neighbourhood  club  got  together  to  make  paper  chains  to  decorate  the  clubhouse  for 
a  party.  Sam's  chain  was  546  cm  long.  Selma's  chain  was  684  cm  long. 

All’s  chain  was  857  cm  long.  Jennie’s  chain  was  783  cm  long.  Conrad’s  chain  was 
945  cm  long 

What  was  the  total  length  of  their  chains?  3815  cm 

5.  In  1900  the  population  of  Loganville  was  1  287  385  In  1980  the  population  was 
3  786  432, 

How  m.any  more  people  were  there  in  1980  than  in  1900?  2  499  o47 

6.  The  Grade  6  class  in  Greenacres  School  held  a  penny -collecting  drive  for  charity, 

Justin  collected  468  pennies.  Lizzie  collected  478  pennies.  Tiffany  collected  682  pennies. 
Jim  collected  387  pennies.  2015 

How  many  pennies  did  they  collect  altogether?  Write  this  amount  in  dollars.  ^20.15 


7.  Christopher  Columbus  discovered  the  New  World  in  1492. 

Jacques  Cartier  discovered  the  St.  Lawrence  River  in  1 535. 

H-ow  many  years  was  that  after  Columbus  discovered  the  .New  World"-’  43  a 


8.  A  steel  m.ill  turned  out  1  376  000  t  of  steel  during  the  first  part  of  the  year. 

Its  output  during  the  second  part  of  the  year  was  1  559  500  t  of  steel. 

How  m:ahy  more  tonnes  did  it  produce  during  the  second  part  of  the  year  than  the  first 
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ACTIVITIES 

1.  To  provide  practice  in  probably  the 
most  difficult  step  in  the  problem¬ 
solving  process  —  “Which  operation?” 
—  prepare  containers  (envelopes, 
boxes,  etc.)  labelled  as  shown. 


Write  word  problems  on  cards  (have 
the  children  help)  or  cut  and  paste 
from  an  old  arithmetic  text.  Children 
simply  read  the  problem  cards  and 
sort  them  into  their  appropriate 
containers.  Have  a  second  student 
check  the  work  of  the  first. 

2.  Make  up  a  set  of  word 
problems  on  index  cards.  Make  up  a 
set  of  answers  written  on  index  cards. 
Students  choose  an  answer  card  and 
have  to  find  its  problem. 

3.  Display  a  “Word  Problem  of 
the  Day”.  The  problem  should  be 
related  to  the  computational  skills 
being  practised  on  that  day.  Using 
relevant  data  and  the  familiar  names 
of  class  and  school  persons  can  add 
motivation  and  humour  to  problem¬ 
solving  situations. 

4.  On  a  bulletin  board,  display  a 
picture  that  will  lend  itself  to  creating 
problems,  e.g.,  a  lady  going  shopping, 
cars  parked  in  a  parking  lot,  etc.  Ask 
students  to  write  problems  related  to 
the  picture.  Have  other  students  solve 
the  problems. 


EXTRA  PRACTICE 

1.  An  ice-cream  man  sold  536  ice¬ 
cream  bars  on  Saturday  and  634 
ice-cream  bars  on  Sunday.  How 
many  did  he  sell  altogether? 

2.  In  Mrs.  Simons’  class  there  are  37 
students,  14  of  whom  are  boys. 
How  many  girls  are  in  the  class? 

3.  Tim  had  $150.00.  He  spent  $89.75. 
He  put  $50.00  in  the  bank  and 
kept  the  rest.  How  much  did  he 
keep? 
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OBJECTIVE 

To  review  and  to  provide  practice  in 
working  with  inequalities 

PACING 

Level  A  1,  2(a) -(f),  3(a) -(f),  4(a) -(f), 
5(a) -(f),  6(a) -(f) 

Level  B  1,2,  3(a)-(l),  4(g)-(l),  5,  6 
Level  C  1,2,  5-7 

MATERIALS 

A  large  cutout  of  .  Cut  out 
pictures  of  objects  such  as  fruits,  cars, 
animals,  etc.  A  large  cutout  of  . 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 30. 

SUGGESTIONS 

Initial  Activity  Review  the  meaning 
and  application  of  =  and  9^  as 
presented  on  page  18. 

Review  the  symbols  <  ,  >  and 
what  each  represents.  Suggest  to 
students  that  the  small  end-»-  < 
points  to  the  smaller  number  and  the 
large  end->->  points  to  the  larger 
number.  Use  your  cutouts  to  show 
inequalities  on  the  board,  e.g.,  picture 
of  2  oranges  <  picture  of  5  oranges, 
etc.  Have  students  build  inequalities 
using  the  cutouts  and  the  pictures. 

Extend  the  use  of  the  “greater 
than”  or  “less  than”  symbol  to 
separate  numbers  and  numerical 
expressions: 

4.6  O  6.4  and  4.3  +  5.5  O  8.7. 


Symbols 


Using  symbols  helps  save  time  and  space. 


Exercises 


1.  Read  these  statements. 


(a) 

23  23 

(b) 

(d) 

1.7  <  7.1 

(e) 

(gi 

0,6  -  0.4  =  0,2 

(h) 

(j) 

58  4-  6  #  74 

(k) 

(m) 

12,13  <  121,3 

(n) 

10  -4-  6  =  16  (c) 

1001  >  101  (f) 

$2.50  +  $2,50  <  $6.00  (i) 

58  +  6  <  74  (I) 

$9  63  +  $2,00  #  $10.63  (o) 


(e)  12.9 -h  11  >  14.0 
(h)  24.7153  >  25.0  i^/se  (') 
(k)  23.6  +  1 ,0  <  25.6  (1) 


15  -  6  #  8 
$11.53  ¥:  $10,99 
1000  >  0.1000 
121,3  >  12.13 
$9.63  +  $2.00  >  $10.63 


5  -t-  6  #  1 1  /Ttlse 
0  8  -h  0,1  =  0.9  Tr«e 
0.319  >  0.289'77t/€ 

23,6  4-1.0  =  25.6  • 


2.  Are  these  statements  correct?  Write  True  or  False. 

(a)  14  =  uT^u^ 

(d)  1 5  -  6  >  9  false 
(g)  6  4-3  =  6.3  False 
(j)  23,6  4-  1.0  #  25.6 

True 
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USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  together.  Discuss  the 
position  of  the  various  balances,  why 
they  are  tilted  (or  not),  and  the 
symbols  which  accompany  each. 

Complete  Exercise  1  orally  with 
the  class.  You  may  wish  to  advise  the 
children  that  the  answers  for  Exercises 
3(a)  and  4(a)  can  be  checked  in  the 
back  of  the  text.  Assign  the  exercises. 


I 


24 


3.  Copy  and  complete  using  -  or 


w 

11  •  7  5^: 

(b) 

18  *  24  ^ 

(c) 

27  *  13 

W) 

14*14  = 

(e) 

295  *  360 

(f) 

54  •  72  ^ 

(g) 

66  •  85  ^ 

th) 

90  *  90,0  = 

(i) 

102  *  120 

(i) 

116*1 34 

(k) 

7.9  *  7,90  = 

(I) 

S0.25  *  254  = 

4,  Copy  and  complete  using  > 

or  < 

18*13  > 

(b) 

25  *  17  > 

!c) 

67  *  68  < 

(ci) 

79  •  36  > 

(ej 

185  *  851  < 

'9 

1  27  *  1 37  < 

(g) 

ii) 

27  *  2.7  > 

(h) 

35  *  0.35  > 

(I) 

1 1  27  *  1 1  3,0  > 

8100  *  81  000  < 

(k) 

$13.00  *  $15.00 

< 

(i) 

1  49  *  1 .490  nCil^W 

5.  Use 

>,  or  <  to  make  each  statement  true. 

(a) 

36  *  63  <1 

(b) 

5-1-8*13  = 

(c! 

8  +  5  *  26  < 

(d) 

18  1  *  18.10  =. 

(e) 

1 0  ■■■3*3  > 

(0 

12-6*19  < 

(gi 

8  +  8  *  24  < 

(h) 

7  -1-  9  *  27  < 

(i) 

5+7*12  = 

6.  Copy  and  complete  using  = 

or  <, 

(a) 

28  *  27  -t-  1  = 

(b) 

52  *  52  0  = 

(C) 

890  *  891  < 

(d) 

1 6  5  *  1 .5  -t-  5  1  > 

ie) 

4,7  *  7  3  -  2.6 

(f) 

31  ♦  18  +  12  > 

(g) 

43  *  21.1  -k  21  9 

(b) 

72  *  100  -  28 

= 

(i) 

0.26  *  0.2  +  0.05  > 

7.  Copy  and  complete  using  = 

>, 

or  < 

.  (ai 

20  +  70  *  90  = 

(b) 

1  6  X  3.0  »  1 ,92 

> 

(c) 

$2.31  +  $2.31  •  $4,63  < 

(d) 

24  -  3  *  1 9  > 

te) 

2  +  3  -t-  5  »  10 

(9 

7.2  -  1,9  *  7.0  < 

(g) 

9  X  3  *  27  = 

(h) 

111*111.1  < 

(i) 

3.2  +  0.7  *  3.9  = 

U3:ng  «,>.and<  25 


ACTIVITIES 

1.  Make  a  deck  (about  50-60)  of 
numbered  cards.  There  should  be 
more  than  one  of  each  number.  Make 
up  cards  with  symbols  <,>,=,  and 
9^.  Students  play  in  pairs.  First 
student  selects  2  numbered  cards, 
takes  a  symbol  card,  and  attempts  to 
make  the  statement  true.  If  correct, 
the  player  scores  a  number  of  points 
equal  to  the  value  on  the  right  side  of 
the  equation,  whatever  that  might  be. 
Player  with  the  most  points  when  the 
deck  is  exhausted,  is  the  winner. 

2.  Play  the  same  game,  but 
extend  the  number  of  cards  to  be 
worked  with  to  3  and  4. 

3.  Using  the  numbered  cards  and 
symbol  cards,  student  A  makes  up  10 
number  sentences  —  some  true  some 
false.  Student  B  has  a  given  time,  e.g., 
30  s  to  rearrange  the  cards  so  that  all 
the  number  sentences  are  true.  Score 

1  point  for  each  correct  number 
statement.  Players  exchange  roles. 

Player  with  the  most  points  after  3 
turns  each,  is  the  winner. 

4.  See  “Number  Sentence”  as 
described  in  the  Activity  Reservoir. 

EXTRA  PRACTICE 

Copy  and  complete  using  =,  < ,  or  > . 
(a)  76  O  32  +  44  (b)  300  +  297  O  448 
(c)  $3.95  O  395<t  (d)  13.7  -  4.9  O  10.3 

(e)  999  +  1  O  10  000 

(f)  7  +  38  +  42  O  38  +  42  +  7 

(g)  6  +  3  X  5  O  (6  X  3)  X  5 

(h)  (5  X  5)  X  5  O  5  X  (5  X  5) 

(i)  1000  -  998  O  3 

(j)  $5.00  -  $4.98  O  $10.00 -$9.95 
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OBJECTIVE 

To  compare  numbers  (wholes  to 
wholes,  decimals  to  decimals) 

PACING 

Level  A  l(a)-(l) 

Level  B  l(a)-(p) 

Level  C  All 

RELATED  AIDS 

HMS— DM6. 

CALC.  ACTIVITY  MASTERS  — 20. 

SUGGESTIONS 

Initial  Activity  Review  first  the 
names  of  the  place-value  locations 
from  thousandths  to  millions.  Write 
two  numbers  on  the  chalkboard  such 
as  4251  and  4252.  Identify  each 
numeral  in  each  place-value  location, 

i.e.,  thousands  4,  thousands  4; 
hundreds  2,  hundreds  2;  tens  5,  tens 
5;  ones  1,  ones  2.  Point  out  that, 
though  the  thousand’s,  hundred’s  and 
ten’s  digits  are  identical,  the  second 
number  has  more  ones  and  is 
therefore  greater,  i.e.,  4251  <  4252. 

Repeat  for  other  numbers.  Be 
sure  to  include  pairs  of  whole 
numbers  and  pairs  of  decimal 
numbers.  Also,  demonstrate  using  two 
numbers  which  have  different 
numbers  of  digits,  i.e.,  925,  8122. 
Emphasize  that,  when  comparisons 
are  being  made,  “hundreds”  must  be 
compared  to  “hundreds”,  and  so  on. 
This  will  help  avoid  conclusions  such 
as  925  >8122  because  the  first  digit 
of  925  (i.e.,  9)  is  greater  than  the  first 
digit  of  8122. 

USING  THE  BOOK 

Read  through  the  examples  at  the  top 
of  the  pupil  page,  consolidating  the 
ideas  presented  in  the  Initial  Activity. 

Complete  Exercises  1(a),  (b),  and 
(c)  orally  before  assigning  the 
exercises. 

ACTIVITIES 

1.  Have  the  students  make  up  number 
pairs  for  comparison  as  shown  on  the 
pupil  page.  Have  them  exchanged 
with  classmates. 

2.  Provide  atlases  so  that  the 
children  can  make  up  lists  comparing 
populations,  geographic  size,  etc.  of 
locations  in  Canada  and  the  world. 

3.  See  “500  Grand”  in  the 
Activity  Reservoir.  Modify  the  game  so 
that  (a)  the  playing  board  has  up  to  9- 


Let’s  Compare 


6824  and  6859 

2130  and  916 

6  8  2  4 

t  t  t 

sarriB  same  less 

*  1 

6  8  5  9 

6824  <  6859 

2  13  0 

more 

9  1  6 

2130  >916 

17  685.274  and  17  685.131 

1  7 

6  8 

5  • 

2 

7 

4 

t  f 

t  ! 

‘f 

t 

sairie  same 

same  same 

same 

more 

i  if 

I 

1  7 

6  8 

5  • 

l' 

3 

1 

17 

685.274 

>  17  685. 
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Exercises 

1,  Compare  Use.  =.  <,  or  >, 


• 

379.48  and  379.67 

• 

2768.5  and  2758.6 

3  7  9.4  8 

2768.5 

lit  t 

< 

t 

> 

3  7  9.6  7 

379.48  •  379.67 

2  7  5  8.6  2768  5 

•  2758.6 

• 

149.37  •  49.51 

> 

(d) 

324.68  •  321.78  > 

T) 

884  •  8837  < 

(f) 

$68,75  •  $68.75  = 

tg) 

18  497  •  13  845 

> 

(h) 

26  483.27  •  26  417.36  > 

(i) 

559.26  •  559.26 

(j) 

$649.17  •  $6499  17  < 

(k) 

16,347  •  16.343 

> 

(1) 

5000.165  •  4000  165  > 

< 

(m) 

732  564  •  732  564 

= 

(n) 

17  643  561  *17  654  321 

★  (oi 

767  254.6  •  945  999 

< 

★  (P) 

9  999  999  •  10  000  000 

< 

2,  Arrange  each  set  in  order  from  smallest  to  largest. 

(a)  33,9,34.4,43.1,33.2,32.6  (b)  167.5,  176.5,167.7.157.6.165,7 

(c)  12.35,  12.37,  12.45,  12.47,  12.37  (d)  26.375.  26,573,  26.753,  26,357 


26  Comparisons 

ANSWERS: 

2.  (q)  A2.t>,  33.2,  3S.9,34-.4,  43.1 

(b)  157.(b,  lfc>5.7.  Ifc7.5,|b7.7,  nb.5 

(c)  12.35,  12.37,  12.37,  12.46,12.47 

(d)  2t,.357,  aio. SIS,  2(0.513,  2lo.l53 


digit  numbers;  (b)  players  (2)  take 
turns  throwing  both  dice  once  to 
locate  a  number  value;  (c)  players 
compare  both  numbers,  the  player 
with  the  greater  number  scoring  1 
point;  and  (d)  player  with  the  highest 
point  total  after  10  turns  wins. 

EXTRA  PRACTICE 

Compare  using  =,  <  ,  or  > . 

(a)  17  682  O  17  692  (b)  324.71  O  324.71 
(c)  184490  18349(d)  77.342  0  77.442 
(e)  8000  O  8000  (f)  $73.65  O  $72.43 
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10. 


11. 


12. 


13. 


Chapter  Test 


1.  (a) 


2.  (a) 


1  8347 

(b) 

$123,95 

483 

43,06 

2768 

385.79 

4  4403 

4  426,38 

IbOOl 
<  70  000 

(b) 

$  979,18 

$4832,36 

-  38  564 

-  709,47 

31  1-36 

$  4/  22.89 

10.7683  +  5.37  +  0.8521  +  2.765 

19,1554 


(a) 

Write  in  numerals. 

(a)  two  million,  two  hundred  fiftv'-five  thousand,  four  hundred  ten 

(b) 


Write  a  number  sentence  and  solve 
it  to  answer  this  problem: 

Marvin  has  $8,70,  He  wants  to  buy 
a  skateboard  that  costs  $1  9,50, 

How  much  more  does  he  need? 

^  19.50-^8.10  =  ^10.80 


(b)  302.856  -  0,3401  302..5I59 


Z  255  4/0 

ten  billion  (c)  thirty-five  billion,  seven  hundred  million  ^ 

IQOOOOOO  OOO  3S  100  OOO  OOO 

Write  in  words. 


(a)  12  700  346 
Write  as  decimals. 
17  “ 


(b)  84  000  000  000  (c)  7  350  000  000 

8.  Write  as  fractions, 

857.0/9  3°°®^  SI 

300 

5.1163 


too 

9  347  852  901  (d) 


/OOO 


n.3 

Write  the  place  value  of  each  underlined  digit. 

(a)  3  476,853  (b)  46  842.35  (c) 

Round  off  as  indicated. 

(a)  7832  (nearest  1000)  (b)  527  (nearest  100)  (c)  82  500  (nearest  1 0  000) 

(d)  45.6  (whole  number)  (e)  63.584  (hundredth)  (f)  181,18  (tenth) 

The  town  of  Hampton  elected  a  new  mayor.  Mr,  Meadows  got  4837  votes. 

Ms.  Klein  got  3424  votes,  Ms.  Foley  got  341  votes,  Mr.  Gauthier  got  555. 

Round  to  the  nearest  hundred  to  estimate  how  many  people  voted  altogether.  9/00 
Copy  and  complete  using  =  ,  >,  or  <, 

(a)  28,7#  28.70  z:  (b)  1 9  •  20  -  1  -  (c)  7.5  -t-  9.5  •  13.75  > 

(d)  $25.30  •  $12.40  4-  $12.90-  (e)  487  •  48,71  >  (f)  8  531  332  •  8  532  332  < 

Solve. 

(a)  n  -I-  21  =  36  (b)  n  -  14  =  23  (c)  n  -  7.3  =  10,0 

(d)  (15  +  3)  +  12  =  15  +  (3  +  a)  (e)  2  3 -f  5.10  =  5.10  4- a 


Chapter  1 :  test  27 


■  (a)  mi\V\on  I  seoeJTN  -tKree.  -forV^-SiX 

Cb)  e  — ^oo.c- 

CO  WvW'vorv  ^  WoisdsTed  mvVWorx 

,  (a)  Wnclre.d-tiKs  CO -CKousa^ds  CO  bwndred 4Jnp\j3Xf\£jl-t^s 
).  (0  8000  CO  500  (c)  so  OOO  C4)  18!. a 

3.  Ca)  n=15  (b)  n=31  (c)  /?-/?. 3  (d)  a= /a  (e.)  a.^  e.3 


OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM7. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 
remedial  work.  You  may  wish  to 
reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 
or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview. 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

5-9 

A 

1-3,  10,  11 

1.2,4 

B 

4-9 

10,  11 

C 

12-14 

12,  13 

D 

18-21, 

24,  25 

13(d),  13(e) 

E 

20,  21 

3,  11 

F 

15,  17,  22 
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CHAPTER  2  OVERVIEW 


This  chapter  reviews  the  circle  as  an  introduction  to 
developing  the  concept  of  an  angle,  angle  measure 
using  protractors,  congruent  angles,  and  angle 
properties  of  some  polygons.  Some  geometric  designs 
based  on  the  use  of  compasses  and  on  straight  lines 
are  presented.  Finally,  polyhedras  are  constructed  and 
explored. 

OBJECTIVES 

A  To  review  the  parts  of  the  circle  and  to  recognize 
the  relation  between  the  measure  of  the  radius  and 
diameter 

B  To  use  a  protractor  to  measure  an  angle,  to 
identify  congruent  angles,  and  to  name  angles 
according  to  their  measures 
C  To  use  compasses  to  draw  designs  with  circles  and 
to  construct  certain  polygons  in  circles;  to  identify 
and  construct  the  first  six  polygons 
D  To  note  and  use  the  fact  that  the  sum  of  the 
measures  of  the  angles  of  a  triangle  is  180°  and 
that  of  a  quadrilateral  is  360° 

E  To  identify  and  construct  the  rectangular  prism, 
cylinder,  the  tetrahedron,  cube,  octahedron  as  well 
as  certain  other  solids 

F  To  identify  and  draw  parallel  lines  and  intersecting 
lines 

BACKGROUND 

An  angle  is  a  pair  of  rays  with  a  common  endpoint. 

We  measure  angles  using  a  protractor  graduated  in 
degrees.  If  the  measure  of  an  angle  is  90°  we  call  it  a 
right  angle,  if  less  than  90°  we  call  it  acute,  and  if 
more  than  90°  we  call  it  obtuse.  A  straight  angle  has  a 
measure  of  180°. 

Polygons  and  polyhedra  are  named  according  to 
the  number  of  sides  and  number  of  faces,  respectively; 

3  -tri-,  4  -quad-  or  -tetra-,  5  -penta-,  6  -hexa-,  7  -hepta- 
or  -septa-,  8  -octa-. 

MATERIALS 

compasses 

protractors 

construction  paper 

tracing  paper 

scissors 

tape 

glue 

rulers 

elastic  bands 
shoe  boxes 
large  needles 
yarn 

split  fasteners 


CAREER  AWARENESS 

Forestry  Workers  [52] 

Many  forestry  workers  are  associated  with  the  timber 
industry  to  produce  raw  materials  for  lumber,  wood 
products,  and  wood  pulp  for  paper.  The  work  is 
strenuous  and  often  dangerous  for  the  novice  or 
careless.  ' 

In  the  larger  operations  much  of  the  work  is 
mechanized,  using  power  chain  saws  and  large 
equipment  to  move  trees  and  logs.  In  the  smaller  and 
private  operations  there  is  still  a  great  deal  of  manual 
labour. 

A  major  concern  to  all  forestry  workers  is  that  of 
conservation.  Complicating  the  issue  is  the  extended 
period  of  time  required  for  rejuvenation  and  the  use  of 
ecologically  hazardous  chemicals  to  fight  natural 
parasites  such  as  the  Spruce  Bud  Worm.  If  decisions 
are  delayed  in  these  areas  and  forests  are  depleted 
without  care  and  effort  made  for  their  conservation 
and  renewal,  there  will  be  a  shortage  of  trees  in  the 
near  future. 

Forestry  Firefighters  [53] 

Every  spring,  summer,  and  fall  there  are  major 
outbreaks  of  forest  fires  across  Canada.  Many  of  these 
are  of  natural  origin  (lightning)  but  many  are  caused 
by  man.  j; 

While  many  fires  are  fought  by  bulldozers  and  fin 
bombers,  most  are  fought  to  a  large  extent  by  man  [: 
without  the  aid  of  big  machinery  because  the  fires  are 
often  located  in  inaccessible  areas.  Given  that  forest 
fires  can  spread  literally  in  leaps  and  bounds, 
especially  if  pushed  by  strong  or  gusty  winds,  fire-  ■ 
fighters  must  exercise  considerable  care  not  to  become^i 
disoriented  and  then  overtaken  or  surrounded  by  fire.  ^ 

One  of  the  common  ways  to  fight  fire  is  to  start  a ' 
backfire  which  provides  a  clean  or  burned  strip  over 
which  the  uncontrolled  fire  cannot  travel. 

Not  all  forest  fires  are  harmful.  Some  forest  fires 
are  set  on  purpose.  The  reason  for  this  is  that  seeds  of 
some  plants  must  be  exposed  to  extreme  heat  in  order 
to  germinate.  Without  the  fire  these  trees  would  never 
reseed  and  hence  would  become  extinct  in  the  area. 
Naturally,  these  fires  are  rigidly  controlled. 


» 


) 

f 


ACTIVITIES 

1.  Students  can  bring  to  class  round 
objects  suitable  for  measuring  (e.g., 

I  bottle  caps,  cans,  emblems).  Have 
them  estimate  the  radius  of  each. 

They  will  need  to  guess  at  the  centre 
1  first.  They  then  measure  the  diameter 
I  and  calculate  the  radius  to  check  their 
estimates.  A  measuring  device  like  this 


2.  Have  students  prepare  a  report 
and/or  bulletin  display  on  the  history 
p  of  the  wheel. 

I  3.  Prepare  a  challenge  card  such 
I  as: 

■  Which  of  the  following  figures  can  you 
I  trace  without  lifting  your  pencil  or 
<  retracing? 


Challenge  the  students  to  make  their 
own  puzzles. 

Note :  A  figure  is  retraceable  if  it  does 
not  have  more  than  2  odd-number 
intersections. 


3  (odd) 


C 


4  (even) 


(Do  not  give  this  solution  to  the 
students  —  let  them  play  with  it  — 
some  may  discover  it  while  many  will 
not.) 


OBJECTIVES 

To  review  radius,  diameter  and 
introduce  chord 

To  use  the  relations  between  the 
measures  of  a  radius  and 
diameter  of  a  circle 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

chord,  diameter,  radius,  circumference 

MATERIALS 

compasses 

BACKGROUND 

The  diameter  of  a  circle  may  be 
described  as  any  line  segment  whose 
endpoints  are  on  the  circle  and  which 
passes  through  the  centre  of  the  circle. 

The  radius  is  a  line  segment  from 
the  centre  of  a  circle  to  any  point  on 
the  circle. 

A  chord  is  any  segment  whose 
endpoints  are  on  the  circle  (though 
not  necessarily  through  the  centre  of 
the  circle).  A  diameter  is  a  special 
chord. 

SUGGESTIONS 

Initial  Activity  Ensure  that  the 
students  can  use  the  compasses  to 
draw  circles.  Make  available  scrap 
paper  for  the  students  to  use  in  their 
spare  time.  Encourage  the  students  to 
draw  circles  and  simple  circle  designs. 

USING  THE  BOOK 

Review  the  circle  by  directing  the 
students’  attention  to  the  display  at 
the  top  of  the  pupil  page.  Discuss  the 
three  terms:  radius,  diameter,  chord. 
Emphasize  that  the  diameter  of  a 
circle  is  twice  as  long  as  the  radius. 

Ask  the  students  to  use  the 
compasses  to  draw  a  circle  with  one 
diameter,  one  radius,  and  one  chord. 
Label.  Then  ask  the  students  to 
measure  the  diameter  and  the  radius 
in  millimetres.  Ask:  “Is  the  diameter 
twice  as  long  as  the  radius?  [Yes]” 
Then  assign  the  page. 
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OBJECTIVES 

To  review  the  concept  of  angle  as 
formed  by  a  rotating  ray 
To  name  angles 

To  determine  congruence  by  tracing 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

vertex,  ray,  rotating  ray,  congruent, 
observers 

MATERIALS 

a  model  of  an  angle:  two  heavy  strips 
of  cardboard  with  a  fastener  as 
illustrated 


BACKGROUND 

The  size  of  an  angle  is  measured  by 
the  amount  of  rotation  of  a  ray  from 
its  original  position:  if  it  rotates  a 
^  turn  it  has  a  measure  of  90°;  if  it 
rotates  a  turn  it  has  a  measure  of 
180°. 


Naming  Angles 


The  fire  lookout 
observer  sighted 
the  station. 

He  then  sighted 
the  fire. 

The  two  lines  of  sight  form 

a  model  of  an 

angle 


An  angle  is  formed  by  Some  angle  language:  Vertex:  point  7 

a  rotating  ray.  .  Symbol  for  angle:  L 

Names;  L  FTS,  L  STF,  or  L  T 
Sides:  ray  TS  and  ray  TF 

Exercises 

Copy  this  angle. 

(a)  Name  the  vertex,  g, 

(b)  Name  each  ray.  RS  ooA  ravj  fJP 

(c)  Name  the  angle  three  ways,  using  the  symbol  L  , 


.e 


2. 


3. 


/SRP,  ZPRS.or  ZR 

Draw  an  angle, 
faj  Label  the  vertex  M. 

Mark  and  label  a  point  A/  on  one  ray.  M 
Mark  and  label  a  point  P  on  the  other  ray. 

Name  each  ray.  rty  MN  aM  ray  HP 
Name  the  angle  three  ways. 

ZNMP'y  PMN 

1  ZM 

Name  each  angle  three  ways. 

j.  n  ZToM.  ZMOT. 


(b) 

(c) 

(d) 
I'e) 


or  ZA 


or  Lo 


(c) 


^  zsTr.zrT5> 

or  Z  T 


30  Naminq  arigle-s 


SUGGESTIONS 

Initial  Activity  Review  the  concept  of 
an  angle  by  illustrating  with  the 
model  that  the  more  the  rays  “open” 
the  greater  is  the  angle. 

Keeping  the  two  rays  at  the  same 
opening,  draw  one  angle  with  “short” 
rays  (visible)  and  one  with  “longer” 
rays.  Emphasize  the  sizes  of  the  angles 
are  the  same. 


Review  the  meaning  of  congruent: 
having  the  same  measure  or  having 
the  same  size. 
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4.  Use  tracing  paper.  Which  angles  are  congruent  to  L  AFB? 


5.  Two  observers  spotted  a  fire 
Name  the  two  angles  shown. 


/  6  C 


6.  (a) 

(b) 

(c) 

7.  (a) 


(b) 


Why  is  it  not  suitable  to 
name  L  RST  simply  Z  S? 

Name  each  of  the  four  angles  shown 
Which  angles  are  largest? 

Is  it  enough  to  name  each 
angle  of  this  triangle  in 
this  manner: 

L  M,  L  N..  and  L  P?  Explain. 

Name  each  angle  another  way. 
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AMS»ERS'. 

Ip.  ioi)  LS  Cou.\(i  be  4t»e  of  foutr  Atfferenb. 

(b')  L  RSV,  /  VSW,  ZWST,  ao<i  Z  TSR 

{z)  ZRSV,  ana  zwsr 

1.  icx)  Yes  - 

Cb)  ZM  -ZNMP,  ZPMNJ 
I  H  -L  ZPNM 
Z  P  -  Z  NPH  ,  ZMPN 


USING  THE  BOOK 

Disucss  the  display  at  the  top  of  the 
pupil  page  to  review  how  to  name  an 
angle;  the  terms  vertex,  vertices,  and 
rays;  and  the  use  of  the  symbol  “Z” 
to  represent  “angle”. 

Assign  Exercises  1  and  2.  Move 
about  the  class  to  see  if  there  are  any 
difficulties,  or  do  Exercise  1  orally  and 
Exercise  2  on  the  chalkboard  by 
having  individual  students  do  parts 
(a),  (b),  and  (c).  Have  all  students  do 
parts  (d)  and  (e). 

Provide  the  students  with  tracing 
paper  for  Exercise  4.  Emphasize  the 
meaning  of  both  congruent  and  size  of 
an  angle  by  asking  if  the  tracing 
“fits”  or  “matches”  one  or  more  of 
the  other  angles  in  the  row. 

Exercises  6  and  7  should  indicate 
whether  or  not  students  understand 
the  concept  of  naming  angles  and  how 
certain  ways  have  certain  advantages. 

ACTIVITIES 

1.  Have  each  student  make  a  model 
of  an  angle  as  illustrated  in  Materials. 
Under  your  directions  and  guidance, 
have  them  (a)  open  the  rays  slightly 
and  trace  a  “small”  angle;  (b)  open 
the  rays  a  little  more  and  draw  a 
larger  angle;  (c)  continue  for  a  series 
of  angles  including  a  ^  turn  or  right 
angle,  obtuse  angles,  and  straight 
angle  (y  turn).  Have  the  students 
label  and  name  each  angle. 

2.  Ask  the  students  to  prepare  a 
list  of  objects  or  items  in  the  class¬ 
room  that  are  models  of  angles.  They 
can  name  the  type  of  each  angle  later 
(see  page  36). 

3.  Prepare  lists  of  angles  for  a 
scavenger  hunt.  The  students  are  to 
record  the  name  and  location  of  the 
item  for  each  angle. 
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OBJECTIVES 

To  develop  the  concept  of  measure  of 
an  angle 

To  introduce  the  degree 
To  read  a  scale  in  degree  measures 
on  a  protractor 

To  know  there  are  360°  in  a  circle 

PACING 

Level  A  All 
Level  B  All 
Level  C  1-13 

MATERIALS 

sets  of  unit  angles  made  by  dividing  a 
circle  into  12  parts  (30°  each), 
demonstration  circular  protractor  or 
transparent  circular  protractor  for 
overhead  projector 

BACKGROUND 

The  degree  (°)  is  an  arbitrary  unit 
accepted  by  mathematicians  around 
the  world  as  the  measure  of  an  angle. 
The  measure  of  an  angle  is 
determined  by  the  amount  of  turning 
or  rotating  of  one  ray  from  the 
position  of  the  other  ray.  The 
Babylonians  established  the  practice 
of  dividing  the  circle  into  360  equal 
parts  hence  360°  in  a  complete 
revolution. 

SUGGESTIONS 


t 


Initial  Activity  Provide  each  group  of 
students  with  (a)  a  set  of  unit  angles; 
(b)  a  duplicated  page  of  angles  each  a 
multiple  of  the  unit  angle.  Ask  the 
students  to  find  the  measure  of  each 
angle  in  “units”. 


USING  THE  BOOK 

Using  the  overhead  projector  and  the 
transparent  protractor  or  the 
demonstration  protractor,  instruct 
carefully  step  by  step  how  to  read  the 
measure  of  an  angle  on  the  protractor. 

Exercises  1  to  13  may  be  done 
orally  or  by  assignment.  Students  that 
had  difficulty  with  Exercise  13  should 
do  Exercise  14. 
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10. 


11. 


12. 


13. 


14. 


,  ray  rotates  ’  of  a  full  turn, 
low  many  degrees?  90“ 


A  ray  rotates  I  of  a  full  turn. 
How  many  degrees?  /feO® 


A  ray  rotates  one  full  turn. 
How  many  degrees? 


Draw  and  cut  out  a  full  circle. 

Fold  it  in  half. 

Fold  in  half  again. 

Open  and  mark  the  fold  lines. 

Label  as  shown. 

What  is  the  measure  of  Z.  AOB? 

L  BOC?  L  COD'?  L  DOA? 

What  is  the  sum  of  all  four  angles? 


Measuring  angles:  degree  33 

ANSWERS: 

14.  ZA0B=9O®.  Z.BOC  =90°;  Z.COD  =90**;  ii  DOA  =90® 


ACTIVITIES 

1.  Provide  students  with  circular 
regions.  Start  by  challenging  them  to 
divide  a  region  into  the  fewest  number 
of  parts  using  two  line  segments;  the 
greatest  number  of  parts  using  two 
line  segments. 


3  pieces  (least)  4  pieces  (greatest) 
Then  repeat  with  3  and  4  segments 
(above  4  it  gets  quite  complicated). 


Fewest:  4  Greatest:  7 


Fewest:  5  Greatest:  11 


2.  By  making  a  chart  a  student 
may  predict  what  the  numbers  are  for 
5  and  more  segments. 


Number 
of  Line 
Segments 

Least 

Number  of 
Parts 

Greatest 
Number 
of  Parts 

2 

3---. 

4. 

“"">3 

3 

7/ 

"----',4 

4 

11/ 

""V? 

5 

9/ 

6 

9 

9/ 

3.  Have  the  children  make  up 
Circle  Puzzles  for  use  with  other  class¬ 
mates,  groups,  or  classes  in  the  school. 
Students  should  (a)  draw  and  cut  out 
a  full  circle  (radius  about  10  cm)  on 
heavy  paper  or  cardboard;  (b)  use 
ruler  and  pencil  to  draw  on  various 
radii;  (c)  turn  the  circle  over  and  write 
on  statements  (perhaps  from  a  chalk¬ 
board  list);  (d)  turn  the  circle  over 
again  and  cut  it  into  pieces  along  the 
radii;  (e)  place  the  pieces  into  an 
envelope  (labelled  according  to  the 
skill  being  tested:  basic  facts  in  X, 

+,  -;  equivalent  fractions;  equivalent 
fraction  and  decimal  amounts; 
equations  and  inequations)  for  later 
reassembly. 


OBJECTIVE 

To  use  a  protractor  to  measure  any 
angle  to  the  nearest  multiple  of  5° 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

protractor 

MATERIALS 

protractor  for  each  student, 
demonstration  protractor  for  use  on 
chalkboard  or  overhead  projector 

SUGGESTIONS 

Initial  Activity  There  are  two  scales 
on  a  protractor.  Discuss  each.  Lfsing 
the  demonstration  protractor  discuss 
how  the  angle  can  be  measured  two 
ways  opening  clockwise  or  opening 
counterclockwise.  Practise  reading  the 
scales. 

USING  THE  BOOK 

Discuss  the  displays.  Explain  that  not 
all  protractors  look  alike  and  that 
adjustments  may  have  to  be  made 
when  using  the  protractors  that  are  in 
the  school. 

Using  the  demonstration  pro¬ 
tractor  provide  a  step-by-step 
explanation  of  how  to  use  the 
protractor.  One  method  is  given. 

(a)  Place  centre  of  protractor  on  the 
vertex  of  the  angle. 

(b)  Adjust  the  0  line  of  the  protractor 
above  one  ray. 

(c)  Note  what  way  the  angle  opens. 

(d)  Select  proper  scale  by  starting  at  0. 

(e)  Read  angle  measure  on  proper 
scale. 

Provide  angles  drawn  on  the  over¬ 
head  projector  or  on  the  chalkboard. 
Select  students  to  demonstrate  how  to 
measure  the  angles  while  you  and  the 
class  observe.  You  may  ask  why  the 
inner  (or  outer  as  the  case  may  be) 
scale  was  used. 

Do  Exercises  1  to  4  orally. 

Watch  the  students  while  they  do 
Exercises  5  to  7  to  see  that  they  use 
the  protractors  correctly. 

Encourage  the  student  to  think: 

Is  the  angle  greater  or  less  than  a 
right  angle? 

If  it  is  less,  then  the  measure  is  less 
than  90°. 

If  it  is  greater,  then  the  measure  is 
greater  than  90°. 


The  Protractor 


This  is  a  protractor. 

It  is  one  half  of  a  circle. 
It  has  two  scales. 

We  use  a  protractor 
to  measure  angles. 


Step  1 

Place  the  centre  of  the  protractor 
on  the  vertex  of  the  angle. 


Step  3 

Count  from  O'  to 
find  fhe  angle  measure. 

L  TOP  measures  1 30'' 
L  TOP  =  1 30'' 


Step  2 

Adjust  0“  along 
one  ray. 


Exercises 


Use  your  protractor.  What  is  the  measure  of  each  angle? 


34  Re-iO'nQ  a  double  scale  protra<::tor 
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ACTIVITIES 

1.  Draw  on  the  chalkboard  or  the 
overhead  projector  a  number  of  angles 
suitable  for  students  to  measure.  Ask 
students  having  difficulty  to  measure 
the  angles  while  you  watch  and  give 
assistance. 

2.  Pair  the  students.  Each 
student  draws  5  angles  and  records 
the  measure  of  each.  They  then 
exchange  angles.  Each  measures  the 
angles  and  checks  his  work  with  the 
partner.  Some  students  will  measure 
to  the  nearest  one  degree  while  others 
will  find  it  desirable  to  round  to  the 
nearest  multiple  of  5°. 

3.  “Estimation  Game’’.  Draw  on 
a  set  of  10  cards  a  number  of  angles 
with  measures  from  0°  to  180°. 

Student  A  draws  a  card,  estimates  its 
measure,  and  hands  the  card  to 
student  B  who  checks  using  a 
protractor.  Student  A  scores  a  point  if 
the  estimate  is  within  10°  (or  some 
agreed  upon  tolerance)  of  the  actual 
measure.  The  two  students  reverse 
roles.  The  student  with  the  most 
points  after  10  turns  each  is  the 
winner. 


I 


< 


1 

1 


1 


! 


i 

f 

i 

! 
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OBJECTIVES 

To  use  the  protractor  to  determine 
whether  or  not  two  angles  are 
congruent 

To  identify  acute,  right,  obtuse,  and 
straight  angles 

PACING 

Level  A  1-4 
Level  B  All 
Level  C  All 

VOCABULARY 

acute,  obtuse,  straight  angle 

MATERIALS 

protractor 

RELATED  AIDS 

HMS  — DM8. 

BACKGROUND 

In  the  previous  lesson,  the  student  has 
measured  angles  of  90°,  less  than  90°, 
and  greater  than  90°.  In  this  lesson, 
we  name  these  angles  as  well  as  the 
straight  angle.  Note  we  deal  with 
angles  with  measures  of  180°  at  this 
time. 

SUGGESTIONS 

Initial  Activity  Remind  the  students 
how  to  place  the  protractor  properly 
to  measure  an  angle.  Not  all 
protractors  are  as  shown  in  this  text 
therefore  it  may  be  necessary  to  give 
specific  instructions  for  the  protractor 
in  use  in  your  classroom. 


More  About  Angles 


Acute  angle  Right  angle 


Obtuse  angle 


Straight  angle 


\  ^ 

>  A  /  eta  =  35” 
(using  the  outer 
scale) 


Exercises 

1,  Measure  each  angle. 


(c) 


(f) 


2.  Which  pairs  of  angles  in  Exercise  1  are  congruent? 


(a)a^^  (D,  Cd),  (c)  (e) 

are,  con<\ruent  pa'trs  of 


36  ConQruent  angles  using  nieaaurefnent 


USING  THE  BOOK 

Discuss  with  the  students  the  four 
types  of  angles  shown. 

Do  Exercises  1,  2,  and  3  in  class 
with  oral  responses. 

Assign  Exercise  4.  It  may  be 
necessary  to  show  the  students  how  to 
draw  an  angle  of  a  certain  size  using 
the  protractor,  although  it  is  not 
necessary  for  this  exercise.  The 
student  only  needs  to  draw  an  angle 
less  than  90°,  more  than  90°,  etc. 

Assign  the  balance  to  those 
capable  of  completing  the  exercises. 
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i 

i 

i 

t 


I 

I 

1 


3.  Measure  each  angle. 


Acute  angles  Right  angles 


Obtuse  angles  Straight  angles 


4,  Draw  two  angles  of  each  kind:  acute,  right,  straight,  obtuse. 
Label  and  name  each. 


5.  Copy  and  complete. 


(a) 

(b) 

(c) 

(d) 


aCu'Le. 


Angles  with  measures  less  than  90“  are  ■■■  angles. 

Angles  with  measures  of  90°  are  ■■■  angles  right 
Angles  with  measures  greater  than  90“  and  less  than  1 80"  are 
Angles  with  measures  of  1 80°  are  ■■■  angles.  stTOtfjht. 

6.  Copy  and  complete. 

(a)  The  measure  of  any  straight  angle  is 

(b)  The  measure  of  any  right  angle  is  ■■■  .  90° 

(c)  The  measure  of  any  obtuse  angle  is  greater  than 

(d)  The  measure  of  any  acute  angle  is  less  than  Hi 


■■■  angles. 


and  less  than 

90“ 


(80’ 


Types  of  angtes  37 
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ACTIVITIES 

1.  To  improve  the  students’  vocabu¬ 
lary,  both  in  mathematical  and  non- 
mathematical  areas,  ask  them  to  give 
the  meanings  of  some  mathematical 
words  which  have  nonmathematical 
meanings  also; 

volume,  count,  odd,  prime,  difference, 
mean,  power,  product,  square,  obtuse, 
right,  acute,  plus,  ruler,  measure, 
operation. 

Variation:  Since  definitions  are  often 
very  difficult  (and  might  simply  be 
copied  from  a  dictionary),  ask  the 
students  to  write  sentences  using  the 
term  in  different  ways  to  illustrate  the 
different  meanings. 

Example 

The  numbers  3,  5,  7,  11,  13  are  prime 
numbers. 

The  most  often  viewed  television 
program  is  often  shown  during  prime 
time. 

The  water  pump  needs  to  be  primed 
before  it  will  work. 

2.  Direct  the  student  to  identify 
places  where  angles  of  the  four  types 
are  used. 

3.  Students  could  use  their 
compasses  and  protractors  to  make 
patterns  or  designs  based  on  the 
circle.  They  can  investigate  the 
measures  of  the  basic  angles  in  the 
design. 

These  are  based  on  angles  of  60° 
(and/or  120°). 


I't 

f' 


This  figure  has  angles  of  72°  at  the 
centre. 


4.  Have  the  students  play 
“Estimation  Game”,  Activity  3, 
pages  34  and  35. 
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OBJECTIVE 

To  draw  circles  using  compasses  given 
the  radius 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

compasses  (one  for  each  student), 
rulers 

RELATED  AIDS 

HMS  — DM9. 

BFA  COMP  LAB  II— 4,  5.  92-95,  100 

USING  THE  BOOK 

Demonstrate  using  chalkboard 
compasses  the  steps  shown  in  the 
display  at  the  top  of  the  pupil  page. 
Emphasize  how  to  set  compasses  for  a 
given  radius.  Students  will  need  to 
know  how  to  read  centimetres  and 
millimetres  on  a  ruler. 

Before  assigning  the  Tune  Up, 
you  may  wish  to  have  each  student  set 
a  personal  goal  for  each  type  of 
question. 
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I 

I 


i 


\ 
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8.  Copy  Etnd  colour  each  design 


9.  Make  and  colour  your  own  design. 


Tune  Up 


1. 

(a) 

72 

(b) 

36 

(c)  155 

(d) 

137 

(e) 

88 

+  108 

+•  144 

+  25 

+  43 

+  92 

l8o 

180 

160 

180 

180 

2. 

(a) 

180 

(b) 

180 

(c)  1 80 

(d) 

180 

(e) 

180 

-  37 

-  109 

-  56 

-  45 

-  163 

143 

71 

184 

135 

17 

3. 

(a) 

72 

(b) 

90 

(c)  105 

(d) 

98 

(e) 

61 

72 

43 

33 

31 

59 

+  36 

+  47 

+  42 

+  51 

+  60 

l8o 

ISO 

180 

iBo 

IBo 

4. 

(a) 

$33.25  +  $6.97 

(b) 

73  -  2.43  4,87 

(C)  41.4 

+  0.532 

4I.938 

Using  ooiTiDasses:  practice  39 
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ACTIVITIES 

1.  Challenge  the  students  to  draw  a 
circle  for  each: 

(a)  Draw  3  chords  so  that  a  triangle  is 
formed. 

(b)  Draw  4  chords  so  that  a  square  is 
formed. 

(c)  Draw  4  chords  so  that  a  rectangle 
that  is  not  a  square  is  formed. 

(d)  Draw  4  chords  so  that  a  trapezoid 
is  formed. 

(e)  Draw  4  chords  so  that  a  parallelo¬ 
gram  that  is  not  a  rectangle  is 
formed.  Is  it  possible?  [No!] 

2.  Challenge  the  students  to  use 
circles  only  to  draw  cartoons  similar  to 
this  one. 


steps: 

(a)  Write  your  house  number. 

(b)  Double  your  house  number. 

(c)  Add  5. 

(d)  Multiply  by  50. 

(e)  Add  your  age. 

(f)  Add  the  number  of  days  in  a 
normal  year. 

(g)  Subtract  615. 

(h)  Put  in  a  decimal  to  show  dollars 
and  cents. 

Then  tell  them:  “The  dollars  part 
is  your  house  number;  the  cents  part 
is  your  age.” 

4.  See  “Football”  as  described  in 
the  Activity  Reservoir. 


OBJECTIVES 

To  discover  the  sum  of  the  angles  of 
(a)  triangles  and  (b)  quadrilaterals 
To  review  scalene,  isosceles,  and 
equiangular  triangles 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

construction  paper,  scissors,  protractors 

SUGGESTIONS 

Initial  Activity  Review  scalene  tri¬ 
angle,  isosceles  triangle,  and  equilat¬ 
eral  triangle.  Review  how  a  rectangle 
is  different  than  a  quadrilateral.  [Any 
four-sided  plane  shape  is  a  quadrilat¬ 
eral  but  a  rectangle  is  a  special 
quadrilateral  that  has  opposite  sides 
congruent  and  the  four  corners  are 
square.] 

USING  THE  BOOK 

Direct  the  students  to  do  each  activity 
on  page  40  as  indicated  by  the 
instructions  and  pictures. 

Discuss  the  results. 

Encourage  students  to  tell  what 
they  observe  and  conclude.  Expressing 
the  observations  in  words  is  an 
important  learning  activity.  The 
students  may  check  their  results  by 
measuring  each  angle  and  finding  the 
sum  in  each  case. 

The  discussions  that  follow  the 
exercises  on  page  41  should  allow 
students  to  put  into  their  own  words 
what  they  observe. 

It  may  be  necessary  to  remind 
students  that  measurements  are 
approximate  therefore  it  is  quite 
possible  totals  may  be  179°  or  181°  — 
slightly  more  or  less  than  180°  — for  a 
triangle.  Also  point  out  that  the  more 
accurately  they  measure,  the  closer 
their  answers  will  be  to  180°.  The  sum 
of  the  angles  of  a  quadrilateral  is  360°. 

The  sum  of  the  measures  of  the 
angles  of  a  triangle  property  is  stated 
in  the  next  lesson. 


Activity 

Refer  to  the  display. 

1.  Draw  a  scalene  triangle.  Cut  it  out. 

Label  and  colour  each  angle  as  shown. 

Tear  off  the  corners. 

Place  the  angles  together  as  shown.  Paste  in  your  book 
What  is  the  sum  of  the  angles?  igo® 

2.  Draw  an  isosceles  triangle. 

Repeat  Activity  1  again.  What  is  the  sum  of  the  angles?  (go® 

3.  Draw  2  other  triangles. 

(a)  What  is  the  sum  of  their  angles?  igo® 

(b)  What  is  the  sum  of  the  angles  of  any  triangle?  igo' 

4.  Draw  a  quadrilateral  (4-sided  shape).  Cut  it  out. 

Label  and  colour  the  angles  as  shown. 

Tear  off  the  corners. 

Place  the  angles  together  as  shown. 

What  is  the  sum  of  the  angles?  5go® 

5.  Draw  another  quadrilateral. 

Repeat  Activity  4  again.  What  Is  the  sum  of  the  4  angles  in  any  quadrilateral? 


40  Activity,  sum  of  angles  of  tfiangles  and  quadntatoi’als 


Exercises 

1,  Measure  the  angles.  Record  the  data  in  the  table. 


2. 


What  is  the  sum  of  the  measures  of  the  angles?  100* 

Is  it  what  you  expected?  Explain.  Yes-  The  aum  of  the  angles  of  owy  hrian3)e  I*  180‘ 
What  do  you  know  about  the  lengths  of  the  sides  of  this  triangle?  What  is  the  name 
of  this  special  triangle?  e^UiUieraL  -trlao^le  Thej  are  cor^ruer^h. 

What  do  you  notice  about  the  measures  of  the  angles?  They  are  the  aa»»Ne. 

Measure  the  angles.  Record  the  data  in  the  table. 

D 


(a) 

(b) 

(c) 

(d) 


Angle 

Measure 

D 

E 

F 

Cl 

Sum 

//O" 

130° 

40* 

3to(f 


(a) 

(b) 


What  is  the  sum  of  the  measures  of  the  angles' 
Is  it  what  you  expected?  Explain,  /< 


3ifi0\ 


Draw  a  rectangle. 

What  is  the  measure  of  each  angle  of  a  rectangle?  *?0® 

What  is  the  sum  of  the  measures  of  the  angles  of  a  rectangle? 


The  o?  anales  omu 
^Uadn\oiteraV.  is  3Gb®. 


3fo0® 


Activity  «uin  ol  angles  of  a  triangle  41 


ACTIVITIES 

1.  Have  students  draw  3-  and  4-sided 
figures  of  their  own  and  measure  the 
angles.  They  should  record  their 
results  in  charts  as  in  Exercises  1  and 
2  on  page  41. 

2.  Provide  sets  of  the  tangram 
pieces  described  in  the  Activity 
Reservoir.  Students  may  have  made 
patterns  with  tangram  pieces  on 
previous  occasions.  Pose  these 
problems: 

(a)  Which  tangram  pieces  are 
congruent? 

(b)  How  many  small  triangles  (A,  E) 
are  needed  to  cover  square  B? 

(c)  How  many  small  triangles  (A,  E) 
are  needed  to  cover  parallelogram 
F? 

(d)  How  many  small  triangles  (A,  E) 
are  needed  to  cover  triangle  C? 

(e)  Use  > ,  <  ,  or  =  to  show  the 
relationship  between  the  areas  of 
these  pieces: 

(i)  A,  E 

(ii)  D,  G 

(iii)  A,  B 

(iv)  C,G 

(v)  F,  E 

(f)  Form  a  square  using  pieces  A,  B, 
C,  F,  and  E.  Sketch  the  square 
and  the  way  the  pieces  fit  together. 

(g)  How  many  small  triangles  the  size 
of  A  or  E  are  needed  to  cover  the 
square  you  made  in  part  (fi? 
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OBJECTIVE 

To  calculate  the  measure  of  the  third 
angle  of  a  triangle  given  the 
measures  of  the  other  two 

PACING 

Level  A  1-15 
Level  B  1-20 
Level  C  1-5,11-20 

MATERIALS 

protractors  (one  for  each  student) 

RELATED  AIDS 

HMS  — DMIO. 

BACKGROUND 

We  state  the  rule  formally  here.  Then 
we  use  the  rule  to  calculate  the  third 
angle  of  a  triangle  given  the  measures 
of  two  angles. 

There  is  a  basic  problem-solving 
technique  involved  in  these  pages. 

Also  there  is  a  lot  of  addition  and 
subtraction  practice. 

SUGGESTIONS 

Initial  Activity  Review  the  basic 
problem-solving  technique  before 
starting  the  lesson.  Suggested 
approach:  Illustrate  using  the  chalk¬ 
board.  There  are  3  boxes  containing 
money.  How  much  is  in  the  third  box? 


Angles  of  a  Triangle 


The  sum  of  the  measures  of  the  angles  of  a 
triangle  is  1 80“^. 


ZS 

IC 


78® 

36® 


180® 

114' 

66® 


The  measure  of  l.A  is  66 


Exercises 

Use  a  protractor.  Complete  the  charts. 


Measure  j 

!  ^  R 

1  /..  IJ 

/.  N 

Sum 

55" 

80" 


R 

A 


\ 

\ 

\ 

A  u 


C 

Calculate  the  measure 'of  the  third  angle.  Copy  and  complete  the  calculations. 
Check  your  answers  with  a  protractor. 

K 

3,  4. 


M 


1 80" 


1 80® 


■tao" 

The  measure  of  LL  is 


i20 

IfcO" 


lVJ 


I3S" 

ll2S" 


125" 
I  55" 


The  measure  of  lQ  is 


42  UslHQ  sunts  Of  tingles  of  a  triangle  rule 


Total:  $2.25 


Process: 

Add  the  two  amounts. 

Subtract  sum  from  total. 

Difference  is  the  amount  in  the  third 
box. 

Review  the  two  ways  previously 
presented  for  classifying  triangles: 

(a)  by  angles  —  acute  angle 

—  right  angle 

—  obtuse  angle; 

(b)  by  length  of  sides  —  scalene 

—  isosceles 

—  equilateral. 
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USING  THE  BOOK 

Explain  the  display  shown  at  the  top 
of  the  pupil  page.  Emphase  the  180° 
rule. 

Exercises  1  to  3  emphasize  the 
180°  rule.  Omit  these  if  you  feel  your 
students  are  confident  with  this  rule. 

Assign  Exercise  4.  Observe  each 
student.  Ask  a  student  to  tell  what 
steps  were  followed  to  get  the  answer. 

Assign  the  balance  as  indicated 
above. 

ACTIVITIES 

1.  Refer  the  student  to  the  library  to 
read  The  Franklin  Mathematics 
Series.  Denholm,  R.A.  Mathematics: 
Man ’s  Key  to  Progress  Book  A ,  Pages 
1-16. 

2.  Make  up  a  series  of  challenge 
cards: 

1.  Can  you  draw  a  triangle  whose 
angles  measure  90°,  90°,  and  5°? 
Try,  Can  you  explain  your  answer? 

2.  One  angle  of  a  triangle  is  half  of  a 
right  angle.  Its  measure  is  equal  to 
the  second  angle.  The  third  angle 
is  a  right  angle.  What  are  the 
measures  of  the  three  angles? 

3.  One  angle  of  a  triangle  is  one  third 
of  a  right  angle.  The  second  angle 
is  twice  as  large  as  the  first.  Find 


ANSWERS: 

.Brain-tiaWer*  .3an<l5 

5  arici  1 

II  and  13 

,  n  and  19 

£9  and  31 
4la«vd43 
59  and  i>l 

I  71  a«N<i  73 

No  cTfcbtrs 


Using  s«iT»  of  angles  ot  a  inanale  ri,te  43  thC  mCaSUrCS  Of  thc  thrCC  anglcS. 

4.  What  is  the  measure  of  Z  RAS? 

A 


Calculate  the  measure  of  the  third  angle. 
Check  your  answer  with  a  protractor. 

R 


7.  r 


Find  the  measure  of  the  missing  angle.  Copy  and  complete  the  chart. 


A 

L  r 

L  E 

Angle 

Sum 

11. 

2r 

1 12“ 

jjf^ 

1  80“ 

12. 

■  5S' 

59“ 

68" 

■  isd 

13. 

720 

■  45'' 

63“ 

mi8o‘ 

14. 

■  ^5’ 

1 1 0“ 

45“ 

mistf 

15. 

88“ 

O 

CO 

■  i8o* 

16. 

128“ 

35“ 

■  17" 

■  ido* 

17. 

95“ 

■  49" 

36“ 

■  I8b* 

18. 

right  angle 

45“ 

■  45" 

■  180" 

19. 

■  30* 

O) 

o 

o 

right  angle 

■  (80° 

BRAINTICKLER 

Twin  primes  are  prime 
numbers  that  differ  by  2. 

There  are  1 6  twin  primes 
between  0  and  100. 

How  many  can  you  find? 

Example:  1 1  and  1 3. 

How  many  triplet  primes 
can  you  find? 

Example:  3.  5,  and  7. 


5.  One  angle  of  a  triangle  is  80°  and 
the  other  two  are  equal  in  size. 
What  is  the  measure  of  each 
angle? 

6.  One  angle  of  a  triangle  is  90°  and 
the  other  two  are  equal  in  size. 
What  is  the  measure  of  each? 

7.  One  angle  of  a  triangle  is  60°.  The 
second  angle  is  three  times  the 
third.  What  are  the  measures  of 
the  second  and  third  angles? 

3.  Have  the  children  make  up 
their  own  chart  as  shown  for  Exercises 
11  to  19.  They  can  choose  their  own 
angle  letters  (perhaps  their  initials) 
and  exchange  their  charts  for 
completion  by  classmates. 
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OBJECTIVES 

To  identify  intersecting  lines  as  two 
lines  that  cross 

To  identify  perpendicular  lines  as  two 
lines  that  intersect  at  right  angles 
To  identify  parallel  lines  that  never 
intersect 

PACING 

Level  A  1-8 
Level  B  1-8 
Level  C  All 

VOCABULARY 

perpendicular,  parallel,  intersecting 

SUGGESTIONS 

Initial  Activity  1.  Review  briefly 
intersecting  lines  and  perpendicular 
lines.  Ask  students  to  point  out  lines 
in  the  class  (or  elsewhere)  that  are  per¬ 
pendicular  and  others  that  intersect. 

2.  Repeat  for  parallel  lines. 
Remind  the  students  that  lines  (vs. 
line  segments)  go  on  and  on  and  on 
and  . . . 

USING  THE  BOOK 

Complete  Exercises  1  to  7  orally  with 
the  group.  Though  the  instructions  for 
Exercise  8  require  paper  and  pencil, 
you  may  wish  to  complete  it  orally  as 
well.  Discuss  Exercises  9  and  10 
thoroughly  to  get  the  student  to 
generalize  that  “the  angles  are  equal” 
when  the  two  lines  are  parallel.  It  may 
be  necessary  to  use  two  lines  that  are 
not  parallel  to  illustrate  that  this 
property  is  true  for  parallel  lines  only. 


Parallel  and  Perpendicular  Lines 

X 


AC  is  perpendicular  to  BD.  FE  is  parallel  to  GH. 
The  angles  at  the  They  will  never 

intersection  are  right  angles.  intersect. 


X 


Intersecting  lines  cross.  The 
angles  at  the  intersection 
are  not  necessarily  right  angles. 


Exercises 

1.  Name  each  pair  of  lines  as  perpendicular  or  parallel. 


perpend  icuW 


peip^n^teuW 

^  ^  (d) 


pOkrtt\\fe\ 


2.  Look  around  your  classroom. 

Find  three  examples  of  each. 

(a)  parallel  lines 

(b)  perpendicular  lines 

(c)  intersecting  lines 

How  far  apart  are  the  lines  at  a  and  at  fa? 

Identify  each  pair  of  lines  as  parallel  or  not  parallel. 

3. 


parxllil 


2  cm 


V  I  cm  4. 

paraWe) 

paraWel 


44  Parallel,  perpendicular,  «nter.sectinq  lines 


Do  not  introduce  the  word 
“corresponding”,  unless  the  students 
are  ready  for  it. 
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6.  Will  the  lines  in  Exercise  3  ever  intersect?  in  Exercise  4?  in  Exercise  5?  ,  No;Njo 

7.  Will  parallel  lines  ever  intersect? 

8.  Copy  and  complete,  perpen(iica.W 

(a)  Two  lines  that  intersect  at  right  angles  are  lines.  pftro.V\e\ 

(b)  Two  lines  that  never  intersect  no  matter  how  far  they  are  drawn  are  ■■■  lines. 

★  9.  Tom  and  Fred,  two  forestry  workers,  headed  the  same  direction. 

They  travelled  on  parallel  trails. 

They  crossed  a  third  trail,  CD. 

Measured  COT  and  L  OAF. 

What  do  you  notice  about  the 
measure  of  these  angles? 

TKe^  curt  Vxjt-Vk 

Use  your  protractor, 

10.  TC  is  parallel  to  AD. 

(a) 


Measure 

L  COT 

:  V... 

LOAF 

Measure 

L  TIP 

e-  . 

L  APE 

75" 

75* 


Z  I  PD  and  Z  &lC  ’ 


iRAINTICKLER 

/hich  is 

> 


IviMijch  is  the  longer  fine  segment?  Which  segment  is  tonger' 


- 


or  Kfl?  .:--4 
B<yfcV>  ar€.  [  ' 
i  £cta  \of^.  I  Ti 


Angle  properties  of  parallel  and  perpendicular  lines  45 


ACTIVITIES 

1.  (a)  Ask  students  to  draw  five  lines 
in  random  positions  on  the  page. 
Then  ask  them  to  draw  a  perpen¬ 
dicular  line  to  each.  (They  may  use 
the  protractor.) 

(b)  Repeat  part  (a)  but  ask  them  to 
draw  a  parallel  line  to  each.  (They 
may  use  a  ruler.) 


as: 


Could  this  ever  be  a  real  model? 
Why? 


3.  Prepare  other  optical  illusion 
Which  line  on  the  left  is  the  extension  challenges  such  as: 
of  the  line  on  the  right?  Which  heavy  line  is  longer? 


I 

) 
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OBJECTIVES 

To  recognize  the  names  of  the 
polygons  up  to  octagon 
To  observe  the  pattern  in  the  number 
of  diagonals  in  the  polygons 

PACING 

Level  A  Optional 
Level  B  All 
Level  C  All 

VOCABULARY 

nonadjacent,  polygons,  diagonals, 
pentagon,  hexagon,  heptagon,  octagon 

MATERIALS 

tracing  paper 

BACKGROUND 

A  polygon  is  a  closed  plane  figure 
with  3  or  more  sides.  The  heptagon  is 
sometimes  called  a  septagon.  A 
regular  polygon  is  one  in  which  all 
sides  are  congruent  and  all  angles  are 
congruent. 

SUGGESTIONS 

Initial  Activity  Review  with  the  class 
the  definition  for  “polygon”  as 
mentioned  in  Background  above.  You 
may  wish  to  include  in  the  discussion 
the  meaning  of  the  various  Greek 
prefixes  —  quad-,  penta-,  hexa-,  etc. 

Draw  on  the  chalkboard  (or  over¬ 
head  projector)  a  pentagon. 

Explaining  what  a  diagonal  is,  draw  in 
each  of  the  diagonals. 


Polygons  and  Diagonals 


A  diagonal  joins  two  nonadjacent 
vertices  of  a  polygon. 

AB  is  a  diagonal. 

How  many  diagonals  can  be 
drawn  in  a  pentagon?  5 


Exercises 

Trace  each  polygon. 

In  each,  draw  in  all  the  diagonals. 
Record  your  data  in  a  chart. 


Name  of 

Number  of 

Number 

Polygon ' 

Sides 

of  Diagonals 

Triangle 

3 

0 

Quadrilateral 

4 

m2. 

3  Sidles  . 

0  dl^a0o^^a\s> 


•4-  siAeS 
(2  (x^orvouS 


4. 


5  s-vc^es  . 

5  Aia^onols 


Pentagon 


8  sAes 
£0  d'laaorvAs 


7-  Predict  how  many  diagonals  are  in: 

(a)  a  nine-sided  polygon,  El 

(b)  a  ten-sided  polygon, 

(c)  a  twelve-sided  polygon.  54 

(d)  Draw  each  figure  and  its  diagonals  to  check  your  predictions. 
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USING  THE  BOOK 

Assign  the  exercises.  If  the  students 
do  not  need  the  practice  of  tracing, 
provide  the  students  with  a  duplicated 
page  of  the  six  polygons  and  chart  so 
that  they  can  proceed  directly  to 
completing  the  exercises. 

Some  students  will  need  assist¬ 
ance  analyzing  the  data  in  the  chart  to 
extrapolate  for  the  nine-,  ten-,  and 
twelve-sided  polygons. 

ACTIVITIES 

1.  Have  the  students  unscramble  these 
words  for  the  polygons, 
gantrile  [triangle] 
tephagno  [heptagon] 
draquilalreta  [quadrilateral] 
gahoxen  [hexagon] 
taocgon  [octagon] 
tanpenog  [pentagon] 


2.  Provide  students  with  geo¬ 
boards  and  elastic  bands.  Have  them 
make  the  six  polygons  and  their 
diagonals. 

3.  Have  students  engage  in  a 
scavenger  hunt  in  which  they  are  to 
find  examples  of  the  six  polygons. 
Pictures  of  the  items  should  be 
acceptable. 
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Polygons  in  Circles 


A  regular  polygon  has  all  sides  equal  and  all  angles  equal 

1.  Let’s  draw  a  regular  polygon  in  a  circle. 

(a)  Draw  a  circle 

(b)  Draw  a  diameter  of  the  circle. 

(c)  Draw  another  diameter 
perpendicular  to  the  first  diameter. 

(d)  Draw  coloured  segments  to  join 
the  ends  of  the  diameters. 

(e)  Name  the  four-sided  figure 
formed  by  the  coloured  segments.  ® 

2.  Make  an  octagon  {eight-sided  figure),  using  the  above  method. 

3.  Let’s  draw  another  polygon  in  a  circle. 

(a)  Draw  a  circle.  Keep  the  same 
radius  for  the  rest  of  this 
exercise. 

(b)  Mark  a  point  A  on  the  circle. 

(c)  Place  the  compasses  on  A  and 
mark  another  point  8  on  the  circle. 

(d)  Repeat  this  to  mark  points  C, 

D.  £  and  F  on  the  circle. 

(e)  Draw  coloured  segments  to  join  e 

the  points  in  order 

(f)  This  coloured  shape  is  a  regular  hexagon. 

Use  your  dictionary. 

What  does  hex-  mean?  Si/ 

4.  Repeat  Steps  (a)  through  (d)  in  Exercise  3. 

Then  draw  coloured  segments  to  join  the  points  A,  C.  and 

Name  this  regular  polygon. 


D - c 


E. 


OBJECTIVE 

To  draw  inscribed  polygons:  square, 
regular  octagon,  equilateral 
triangle,  and  regular  hexagon 

PACING 

Level  A  1-3 
Level  B  1-3 
Level  C  All 

MATERIALS 

compasses  (one  for  each  student), 
rulers 

USING  THE  BOOK 

Students  with  average  to  high  reading 
ability  can  work  on  their  own. 

With  students  who  have  reading 
problems,  it  is  advisable  to  work 
through  each  activity,  reading  or 
asking  individual  students  to  read  the 
instructions  aloud.  Each  student 
should  make  his  or  her  own  diagram. 

In  Exercise  1,  discuss  how  they 
can  make  one  diameter  perpendicular 
to  the  other  (use  a  square  corner,  use 
the  protractor,  etc.).  Review  what  per¬ 
pendicular  means. 

In  Exercises  1  to  3,  discuss  the 
features  (properties)  of  each  polygon 
constructed. 


Orawif^g  poh/gons  in 


47  ACTIVITIES 


1.  Direct  students  to  use  these  con¬ 
structions  to  draw  more  patterns  using 
circles. 

2.  Have  students  work  in  pairs  to 
draw  and  cut  out  large  models  of  the 
polygons,  each  from  a  different  colour 
of  construction  paper.  Each  polygon  is 
cut  into  2,  3,  or  4  pieces.  Each  set  is 
put  into  an  envelope.  Students 
exchange  sets  and  are  to  reconstruct 
the  polygons. 

3.  Some  students  may  wish  to 
make  kites  in  the  shapes  of  the  6 
polygons. 

4.  See  Activity  3  on  pages  32  and 
33.  Have  the  children  use  shapes  other 
than  the  circle. 
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OBJECTIVE 

To  draw  nets  for  and  to  construct 
rectangular  prism,  cylinder,  and 
the  three  regular  polyhedra: 
tetrahedron,  cube,  and  octahedron 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

polyhedron,  polyhedra,  nets 

MATERIALS 

construction  paper  or  tag,  rules, 
compasses,  scissors,  glue,  tape 

BACKGROUND 

The  names  of  the  three  polyhedra  are 
the  cube,  the  tetrahedron,  and  the 
octahedron. 

USING  THE  BOOK 

You  may  wish  to  draw  and  duplicate 
the  5  nets  for  some  of  your  students. 
The  Level  C  students  should  be 
challenged  to  draw  their  own.  The 
students  will  have  to  plan  the  lengths 
of  the  sides.  Specifically,  the  length  of 
the  rectangle  in  the  net  for  the 
cylinder  is  equal  to  the  circumference 
of  the  circles  —  with  a  little  extra  for 
gluing. 

The  triangles  in  the  tetrahedron 
and  octahedron  are  equilateral  tri¬ 
angles.  Once  a  student  has  drawn  one, 
the  student  can  trace  it  for  the  others. 


Drawing  Nets 

A.  Make  your  own  nets  to  build  these  shapes. 


A  regular  shape  is  one  in  which  all  edges  are  the  same  length  and  all  angles  have  the 
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ACTIVITIES 

1.  Have  the  students  bring  models  of 
the  shapes  and  others  that  are  of 
interest.  Different  commercial 
products  are  often  marketed  in 
interesting  shapes.  Discuss  each  and 
label. 


Make  these  patterns  on  heavy 
tag.  Each  broken  line  should  be  6  cm, 
centre  to  centre.  Cut  out  the  patterns. 
Use  a  small  paper  punch  to  punch  the 
holes  at  the  vertices.  Score,  then 
crease  along  the  dotted  lines.  Use 
elastic  bands,  glue,  or  staples  to  fasten 
two  edges  together  to  form  polyhedra. 
The  five  regular  solids  (called  Platonic 


solids  after  Plato)  can  be  assembled. 

1.  tetrahedron  (4  triangles) 

2.  hexahedron  (6  squares) 

3.  octahedron  (8  triangles) 

4.  dodecahedron  (12  pentagons) 

5.  icosahedron  (20  triangles) 

You  may  wish  to  spray  paint  the 
models  and  suspend  them  with  their 
names  from  the  ceiling. 

3.  Challenge  the  better  students 
to  find  the  surface  area  of  each  solid 
made  from  the  nets  on  page  48.  (Hint: 
the  students  may  work  with  the  nets.) 
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ACTIVITIES 

j,  1.  Use  an  overhead  projector  and 
squared  paper  to  illustrate  an  easy 
,  way  to  draw  cubes  and  polycubes. 

I  Then  have  the  students  design 
modular  buildings  based  on  the  cube 
as  the  module. 


rN 


2.  Provide  sets  of  the  tangram 
.Dieces  described  in  the  Activity 
[Reservoir.  Assign  two  exercises: 
j  a)  How  many  different  polygons  can 
the  students  make  using  only  the 
tangram  pieces?  They  should  trace 
each  polygon  they  make  and  label 
with  the  letters  of  the  pieces  used, 
b)  Record  in  a  chart  like  the  one 
I  shown,  the  polygons  and  the  pieces 
1  needed  to  make  them. 


Pieces 

Polygons 

rectangle 

square 

pentagon 

isosceles 

triangle 

A 

AEF 

X 

X 

3.  Glue  cubes  together  in  the 
formations  shown  to  play  “Polycubes”. 
In  order  for  2  persons  to  play,  2  sets 
will  be  needed.  Have  the  students  race 
to  see  who  can  assemble  the  seven 
pieces  to  form  a  cube.  There  are  over 
1  105  920  different  ways  to  solve  the 
puzzle. 


OBJECTIVE 

To  construct  a  pentagonal  pyramid 
and  a  pentagonal  prism 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

pentagonal,  prism,  pyramid 

MATERIALS 

tracing  paper,  heavy  cardboard  or  tag, 
scissors,  glue,  tape 

RELATED  AIDS 

HMS  — DMll. 

BACKGROUND 

This  exercise,  besides  introducing  two 
new  polyhedra,  emphasizes  the 
difference  between  a  prism  and  a 
pyramid  and  reinforces  the  point  that 
a  prism  and  a  pyramid  may  have 
different  polygons  as  a  base. 

USING  THE  BOOK 

You  may  wish  to  provide  some 
students  with  the  patterns  already 
duplicated  on  heavy  tag. 

Discuss  the  differences  between 
pyramids  and  prisms.  Include  in  your 
set  of  prisms  and  pyramids  those 
made  in  the  exercise  on  page  48. 

Suspend  the  models  from  the 
ceiling. 
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OBJECTIVE 

To  make  a  model  of  a  dodecahedron 

PACING 

Level  A  Optional 
Level  B  Optional 
Level  C  All 

VOCABULARY 

dodecahedron 

MATERIALS 

tracing  paper,  cardboard,  elastic 
bands,  scissors 

RELATED  AIDS 

HMS  — DM12. 

BACKGROUND 

A  dodecahedron  has  12  faces. 

USING  THE  BOOK 

Students  may  be  challenged  to  do  this 
page  when  they  have  their  other  work 
done. 

ACTIVITIES 

1.  Ask  the  students  to  read  about 
Hexagons  and  to  construct  several. 

2.  Students  may  wish  to  use 
drinking  straws,  pipe  cleaners,  or 
thread  to  make  skeleton  models  of 
various  polyhedra. 

3.  Construct  one  or  more  of  the 
challenging  models  in  the  book 
Polyhedra  Models  for  the  Classroom 
by  Wenminger  (published  by  National 
Council  of  Teachers  of  Mathematics, 
1975). 


Pop-up  Dodecahedron 

Trace  this  pattern  onto  cardboard.  Make  two  patterns 
Fold  lightly  along  the  dotted  lines. 

Place  the  two  patterns  together  as  shown. 

Attach  a  rubber  band  over  and  under  the  points,  alternately. 

Toss  the  model  in  the  air. 

It  will  form  a  dodecahedron. 

(If  you  are  not  successful  the  first  time. 
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i; 
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Making  Patterns  with  Straight  Lines 


A.  Trace  each  pattern.  Draw  lines  from  1  —  1 

2 - -  2.  etc. 


B.  Make  other  patterns  of  your  own. 

c.  Use  a  shoe  box. 

Cut  out  one  side  as  shown. 


D.  Use  another  box.  Make  your  own  pattern. 
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OBJECTIVE 

To  make  curved  line  patterns  using 
straight  lines 

PACING 

Level  A  A,  C 
Level  B  All 
Level  C  All 

MATERIALS 

rulers,  rectangular  (shoe)  boxes,  large 
needles,  yarn 

RELATED  AIDS 

HMS  — DM13  and  DM14. 

USING  THE  BOOK 

You  may  wish  students  to  do  this  page 
as  “Recreational  Mathematics”. 

ACTIVITIES 

1.  Curved  line  patterns  using  straight 
lines  (often  called  curve  stitching)  are 
a  common  type  of  craft  in  which  nails 
are  driven  into  a  wood  base  and 
thread  woven  around  them.  Refer  to 
your  library  for  additional 
information.  Students  often  enjoy 
making  their  own  patterns  or  copying 
others. 

2.  Some  students  may  wish  to 
tackle  the  Polycube  Game  again  as 
described  in  Activity  3,  page  49.  This 
time,  you  may  wish  to  add  this 
variation:  Student  A  makes  a  shape 
and  challenges  student  B  to  duplicate 
it  within  a  given  time  period  (3  min); 
students  reverse  roles;  winner  is  the 
player  who  succeeds  most  often  after  5 
challenges. 
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OBJECTIVE 

To  identify  the  operation  necessary  to 
solve  a  word  problem 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  — 
27-39,  42-44,  141. 

CALC.  ACTIVITY  MASTERS— 64. 

BACKGROUND 

Written  computation  can  too  often 
become  a  process  of  mechanically 
following  some  vaguely  understood 
rule  or  trick.  To  avoid  this  hazard, 
activities  which  will  encourage 
meaningful  use  of  written  procedures 
for  getting  answers  should  be 
provided. 

(i)  Mental  computation  should 
precede  and  accompany  written 
computation.  When  children  compute 
mentally  they  are  forced  to  operate 
with  understanding  of  numbers. 

(ii)  The  ability  to  make  up  story 
problems  to  match  number  sentences 
as  well  as  to  write  number  sentences 
for  given  problems  is  an  indication  of 
understanding. 

SUGGESTIONS 

Initial  Activity  Discuss  forestry 
workers.  See  the  Career  Awareness 
notes  in  the  Chapter  Overview,  page 
28.  The  page  may  be  left  and 
integrated  with  a  social  studies  lesson. 
Review  Professor  Q’s  steps  in  problem 
solving  (see  page  22). 

USING  THE  BOOK 

Remind  the  students  that  they  are  to 
identify  the  operation(s)  needed  to  get 
the  answer.  They  should  also  tell  you 
what  numbers  need  to  be  added, 
subtracted,  multiplied,  or  divided. 

Discuss  each  problem  using 
Professor  Q’s  questions.  Ask  students 
to  “tell”  the  steps  involved. 

ACTIVITIES 

1.  Students  may  be  directed  to  solve 
the  problems. 

2.  Have  the  students  make  up 
one  problem  each,  with  answers.  The 
best  of  these  may  be  put  on  cards  and 
placed  in  a  “Problem  Box”.  Students 


Forestry  Workers 


A  team  of  28  workers  cut  1008  trees. 

Each  worker  cut  the  same  number  ot  trees. 
How  many  trees  were  cut  by  each  worker? 


Exercises 

Decide  what  operation  to  use:  addition,  subtraction 
multiplication,  division. 

Do  not  solve. 

Each  truck  hauls  1 1  logs. 

There  are  1 26  truckloads. 

How  many  logs?  MulUpl' 


2.  The  numbers  of  logs  that  arrived  in  5  d  were  35,  412,  218,  298,  and  341. 
How  many  logs  in  all?  A<i(I;t;on 


3.  In  a  12-month  period,  1 128  flatcars  of  lumber  were  shipped. 

What  was  the  average  number  of  flatcars  of  lumber  shipped  per  month?  owislo*' 


4.  In  the  first  year,  a  planer  mill  shipped  1726  boxcars  and  1 184  truckloads  of  shavings. 

In  the  second  year,  2394  boxcars  and  798  truckloads  were  shipped. 

How  many  more  boxcars  were  shipped  in  the  second  year  than  in  the  first  year? 

Subtroction 

5.  Each  tree-feller  receives  $1247  per  month. 

There  are  24  tree-fellers  and  18  machine  operators. 

What  is  the  total  of  the  monthly  salaries  of  the  tree-fellers?  Mu\t\pV>CA.V\on 
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may  use  these  when  they  have  time. 

3.  See  the  “choose-the- 
appropriate- operation”  idea  listed  in 
Activity  1  for  pages  22  and  23. 

EXTRA  PRACTICE 

Decide  which  operations  to  use. 

1.  Each  chain  saw  costs  $237.95. 

How  much  would  4  chain  saws  cost? 

2.  One  of  the  logging  trucks  had  to  be 
driven  to  Ottawa. 

The  round  trip  was  612  km. 
Another  truck  was  driven  to 
Montreal  and  back. 

The  round  trip  was  397  km. 

How  much  farther  did  the  first 
truck  travel? 

3.  In  one  day,  154  trees  were  cut. 

Each  truck  carries  11  trees. 

How  many  truckloads  were  cut? 


4.  The  cooks  at  camp  provide  lots  of 
food. 

There  is  a  total  of  88  people 
working  in  the  camp. 

Each  person  eats  3  meals  per  day. 
How  many  meals  do  the  cooks 
prepare  each  day? 

5.  A  log  boom  has  720  logs. 

It  will  keep  a  planing  mill  busy  for 
30  h. 

How  many  logs  per  hour  does  the 
mill  use? 

6.  The  forestry  camp  has  8  logging 
crews. 

Each  crew  has  a  foreman,  4  chain 
saw  operators,  and  3  cat  operators. 
How  many  men  are  in  the  logging 
crews? 
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Forestry  Firefighters 


4. 


Solve  these  problems, 

1.  The  fire-tower  observers  counted  297  fires  during  a  one-year  period. 
209  were  caused  by  lightning, 

12  were  caused  by  the  forestry  industry. 

The  rest  were  caused  by  campers  and  hikers. 

How  many  fires  were  caused  by  campers  and  hikers?  ~j(o 

2.  A  fire  bomber  drops  3000  L  of  water  in  each  run. 

Eight  bombers  made  9  runs  each  day. 

How  much  water  was  dropped  in  one  day?  2/4>  000  L- 

3.  There  were  29  teams  fighting  a  fire. 

Each  team  had  1  truck  driver,  1  bulldozer  operator.  1  foreman, 

2  water  pumpers,  and  8  shovel  men. 

How  many  men  were  fighting  the  fire?  377 

Another  fire  burned  a  rectangular  area  of  1 44  km^. 

Give  the  lengths  and  widths  of  4  possible  different  rectangles  that  have 
an  area  of  144  km^. 


8  km  22  km 


5.  One  fire  burned  the  area  as  shown. 
How  many  square  kilometres  of  forest 
were  burned? 


14  km 


22  km 


In  every  hour  that  a  forest  fire  raged,  enough  timber  was  burned  to  make  100  houses. 
The  fire  raged  18  d. 

How  many  houses  could  have  been  built  with  the  timber  that  burned?  43  200 
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NSWERS: 

12  km  X  12  km,  8  Rm  X  IS  km>  KmX  24km  ,  4  Km  X  3lo  •  Okher 
possible. 
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OBJECTIVE 

To  solve  word  problems  involving 
more  than  one  step 

PACING 

Level  A  1-4 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM15. 

BFA  PROB.  SOLVING  LAB  11  —  41. 

SUGGESTIONS 

Initial  Activity  Discuss  the  work  of 
forestry  firefighters.  See  the  Career 
Awareness  notes  in  the  Chapter 
Overview,  page  28. 

USING  THE  BOOK 

Point  out  that  these  problems  require 
more  than  one  step  or  more  than  one 
operation.  In  using  Professor  Q’s 
questions,  add  the  questions  “Do  we 
need  to  find  something  before  we  can 
calculate  the  final  answer?”  and 
“What  do  we  need  to  find  in  order  to 
solve  the  question  we  are  asked?”  You 
may  wish  to  be  more  specific  and  say 

“Before  we  can  find _ , 

what  do  we  need  to  know?” 

Students  often  have  difficulty 
identifying  the  operations  they  are  to 
perform.  You  may,  if  necessary,  direct 
specific  questions  to  help  students 
identify  the  operations. 

ACTIVITIES 

1.  See  the  “Choose-the-correct- 
operation”  activity  described  in 
Activity  1  for  pages  22  and  23. 

2.  Students  may  write  a  fiction 
story  or  draw  a  picture  to  illustrate 
fighting  a  forest  fire. 

3.  Students  may  research  the 
numbers  and  causes  of  forest  fires  in 
Canada.  They  may  also  wish  to 
include  for  some  fires  the  size, 
duration,  and  damage  caused. 


OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS— DM16. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 
remedial  work.  You  may  wish  to 
reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 
or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see 
page  28). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1,6 

A 

29 

2,  3,  5 

B 

32-37 

7.8 

C 

47 

4 

D 

40-43 

9 

E 

46 

10 

F 

44,  45 

Chapter  Test 


1.  The  radius  of  a  circle  is  25  mm. 
What  is  the  length  of  the  diameter? 


2. 


What  is  the  measure  in  degrees  of  a  right  angle? 


3. 


What  Is  the  measure  of  /  ZOT? 


faO* 


4.  What  is  the  measure  of  L  M7  12.0® 


F 


Which  line  segment  names  each? 

(a)  ra^s  (b)  chord  (c)  diameter 

A&  EP  CD 

9.  State  the  number  of  faces  on  a: 

(a)  tetrahedron"^  (b)  octahedron  ® 


7.  Use  your  compasses  to  draw  a  triangle 
with  all  sides  equal  in  a  circle. 

8.  Match: 


(a) 

quadrilateral 

1. 

O 

(b) 

pentagori 

V'  ^ 

0 

(c) 

octagon 

3. 

£7 

(d) 

hexagon 

4. 

O 

10.  Draw  a  pair  of  parallel  lines. 
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Cumulative  Review 


1.  (aj  34.567 
+  8.261 

42.828 


(b)  456.6 

861.8 
+  813.222 


2.  (a)  64,32 

-  8,919 


(b)  $  347,16 

11,63 


2131.622 


55.401 


^335.53 


3.  Write  in  figures. 

(ci)  sixty-two  billion,  seven  hundred  million,  sixty-five  000  065 

(b)  nine  million,  six  hundred  thou-sand,  three  hundred  five  Cf  ^00  305 


4,  In  the  number  6  315  402  791 .  what  is  the  place  value  of 

(a)  6?,  (b)  ^  (c)  '''' 

buliOhS  ntiWiOnS 

5.  Use  your  protractor. 

What  is  the  measure  of  each  angle^ 


1  fd)  O'?  hunrirfci 
-Uiousanqs  miitions 


(e)  4'> 

-Brousonds 


(a) 


7 

/ 

A  <45^ 


(b) 


M 


'V"\ 


o  G 

6.  Name  each  angle  as  acute,  right,  obtuse,  or  straight. 

tv 


7.  Find  the  measure  of  Z  K. 

1(^‘‘ 


V  \ 

R 


<2\3t.ase 


/ 


/ 

/32^- , 


K 

A, 

/  A 


/ 


M 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  11. 


Test  Item 

Text  Page  Number 

1 

7 

2 

9 

3,4 

10, 11 

5 

34,35 

6 

36,37 

7 

42,43 

55 


CHAPTER  3  OVERVIEW 


This  chapter  reviews  and  develops  the  concepts  and 
properties  of  multiplication  of  whole  numbers  by  whole 
numbers,  whole  numbers  by  decimal  numbers,  decimal 
numbers  by  whole  numbers,  and  decimal  numbers  by 
decimal  numbers.  The  concepts  of  rounding, 
estimating,  and  working  with  equations  are  presented. 
Word  problems  are  also  included. 

OBJECTIVES 

A  To  review  and  develop  the  multiplication  of:  whole 
numbers  by  whole  numbers;  decimals  by  decimals; 
whole  numbers  by  decimals;  decimals  by  whole 
numbers 

B  To  introduce  the  commutative,  associative,  and 
distributive  properties  of  multiplication 
C  To  review  and  use  rounding  and  estimation  in 
multiplication 

D  To  introduce  the  concept  of  equations  in 
multiplication 

E  To  solve  word  problems;  to  write  equations  to  solve 
word  problems 

BACKGROUND 

This  chapter,  like  any  concerned  with  the  mastery  of 
some  arithmetic  operation,  is  heavily  laden  with 
computation  and  drill  exercises.  These  pupil  pages 
alone  contain  over  750  different  exercises,  not  counting 
the  extra  practice  in  the  back  of  the  book,  the 
Teacher’s  Edition  extra  practice,  and  the  duplicating 
masters.  In  chapters  of  this  sort,  it  is  important  to 
assign  the  exercises  judiciously;  use  concrete  examples 
and  demonstrations  when  the  situation  will  allow  it; 
and  above  all,  guard  against  computation  becoming  an 
end  unto  itself. 

The  lessons  concerned  with  the  actual 
multiplication  algorithm  are  sequenced  so  that  the 
latter  pages  deal  with  greater  number  values  and 
numbers  with  several  decimal  places.  In  this  regard, 
emphasize  (a)  the  similarity  of  process,  no  matter  the 
number  of  decimal  places;  (b)  the  decimal  place  rule; 
(c)  decimal  place  value  to  give  the  factors  and  products 
meaning;  (d)  rounding  and  estimation  of  factors  and 
products  to  encourage  “number  reasonableness”;  and 
(e)  real-world  applications  and  examples. 

In  this  chapter,  children  are  presented  with  two 
types  of  equations:  8X7=n,7  +  9  =  RX4.  In 
Chapter  1  (see  the  Chapter  1  Overview;  see  also  page 


19)  the  equations  involved  addition  and  subtraction 
only.  Also,  it  was  suggested  there  that  some  equations 
could  be  solved  using  related  facts.  In  this  chapter, 
however,  because  of  the  two  equation  types,  the  size  c 
some  numbers,  and  the  use  of  equations  to  help  solve 
word  problems,  confine  the  discussion  to  “What 
number  would  make  this  equation  true?”  It  should 
suffice  here  to  dwell  upon  the  use  of  letters  to  stand 
for  unknowns  and  the  need  to  “balance”  an  equation 
so  that  both  sides  are  equal.  The  use  of  related 
multiplication  and  division  facts  to  solve  for  unknowr 
will  be  dealt  with  more  fully  later  (Chapter  9). 

MATERIALS 

counters  (or  straws  or  popsicle  sticks) 
multiplication  flash  cards 
graph  paper 

2  overhead  transparencies,  10  cm  X  10  cm  showing 


100  pennies  (optional) 

stories  and  articles  pertaining  to  sports  facts 

CAREER  AWARENESS 

Waitress  [88,  89] 

A  waitress  (or  waiter)  serves  food  to  customers  in 
restaurants  and  dining  rooms.  She  (he)  must  be 
congenial  and  helpful,  fully  cognizant  of  the  menu, 
possess  an  excellent  memory  and  be  in  good  physica 
condition  to  endure  long  hours,  most  of  which  are 
spent  on  the  feet.  Needless  to  say,  she  (he)  must  hava 
tidy  appearance  and  manner.  She  (he)  is  responsible 
for  taking  a  customer’s  order,  serving  the  food,  and 
making  out  a  bill  for  the  items  ordered.  Obviously, 
ease  and  familiarity  with  arithmetic  skills  are  essent  I 
though  modern  cash  registers  do  remove  some  of  thi, 
mental  burden.  Salaries  are  usually  a  basic  wage  ph 
tips. 
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Multiplication 


Bobby  bowled  3  balls. 

He  knocked  down  6  pins  with  each  ball. 

How  many  pins  did  he  knock  down  altogether? 

ggasg 

gggggg 

6  pins  +  6  pins  +  6  pins  =  18  pins 
or 

6  +  6  +  6=18 


3  groups  of  6  pins  =  1 8  pins 
or 

3X6  =  18 

/  I  \ 

Factor  Factor  Product 


Exercises 

f  Solve  by  adding.  Solve  by  multiplying.  Which  is  quicker? 


1.  There  are  6  rows  of  exercises. 

Each  row  has  5  questions. 

How  many  questions?  30 

3.  There  are  6  boys. 

They  have  25  marbles  each. 

How  many  marbles?  /so 

5.  There  are  24  batteries  in  each  carton. 
There  are  8  cartons. 

How  many  batteries?  1^2 


2. 


4. 


There  are  1 9  cows. 

They  have  4  legs  each. 

How  many  legs?  76 

There  are  1 2  eggs  in  1  carton. 
There  are  9  cartons. 

How  many  eggs?  iqS 

There  are  42  chocolates  in  a  box. 
There  are  7  boxes. 

How  many  chocolates?  2"?^ 
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OBJECTIVE 

To  review  the  meaning  of  multiplication 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

factor,  product 

MATERIALS 

counters  or  straws  or  popsicle  sticks, 
etc. 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11—45, 
49,  53. 

CALC.  ACTIVITY  MASTERS  — 5, 

37. 

SUGGESTIONS 

Initial  Activity  Present  problems 
such  as: 

1.  You  have  4  rows  of  counters  with  5 
counters  in  each  row.  How  many 
counters  altogether? 

2.  Arrange  16  counters  in  equal 
groups.  How  many  different  ways  can 
you  do  this? 

Have  the  children  show  the 
answers  to  these  problems  using 
counters  to  make  arrays  on  their 
desks.  Once  the  arrays  are  made,  have 
both  addition  and  multiplication 
statements  written  which  describe  the 
arrays. 


i 


ACTIVITIES 


EXTRA  PRACTICE 


.  Have  the  children  draw  arrays 
i  howing  the  exact  number  of  objects 
iven: 

0  36  {b)24  (c)42. 

i  2.  Have  students  complete  a 
!  iagram  such  as  the  following. 

j 

Number  of  rows 
umber  in  each  row 
Total 

I  3.  Students  develop  their  own 
.'■rays.  Make  a  bulletin-board  display 
’  these. 


4 

5 

8 

9 

7 

6 

9 

4 

48 

35 

18 

27 

1.  How  many  objects  would  you  need 
to  make  the  following  arrays? 

(a)  3  X  5  (b)  9  X  4 

(c)  8  X  9  (d)  7  X  3 

(e)  5  X  7  (f)  4  X  6 

2.  Write  a  multiplication  fact  for  each. 

...  . 

•••  ••••• 

•  •  • 

•  •  • 

(c)  (d) 

••••••• 

••••  ••••••• 

••••  ••••••• 

••••  ••••••• 


USING  THE  BOOK 

Use  the  display  at  the  top  of  the  page 
to  review  the  concept  that  when  there 
are  several  rows  of  objects  with  the 
same  number  of  objects  in  each  row 
we  can  find  the  total  number  of 
objects  by  either  (a)  adding  or 
(b)  multiplying.  Lead  the  students  to 
realize  that  multiplying  is  the  quicker 
method. 

Have  students  draw  an  array  for 
Exercise  1.  You  may  wish  to  do  the 
rest  of  the  questions  orally. 


OBJECTIVE 

To  provide  practice  in  multiplying  by 
a  single  digit 

PACING 

Level  A  All 
Level  B  All 

Level  C  2,  4,  6  (score  2  points  each) 

MATERIALS 

flash  cards  with  multiplication  facts 

RELATED  AIDS 

BFA  COMP  LAB  11-29-35. 

BFA  PROB.  SOLVING  LAB  11  —  61, 
65,  69. 

CALC.  ACTIVITY  MASTERS  — 11. 

SUGGESTIONS 

Initial  Activity  Conduct  a  drill  with 
the  flash  cards.  Show  each  flash  card 
and  instruct  the  students  to  write  the 
product.  Alternatively,  the  students 
could  say  the  product  as  each  card  is 
shown. 

Do  several  examples  on  the  board 
to  review  the  regrouping  process  that 
is  necessary  in  many  of  the  questions 
in  Exercises  3  to  6. 

USING  THE  BOOK 

You  may  wish  to  have  students  write 
the  answers  only  for  most  of  these 
questions.  Your  above-average 
students  should  be  able  to  write  the 
products  only  for  the  whole  page. 

Your  less  able  students  may  require 
the  extra  activity  of  writing  down  the 
examples  which  require  regrouping 
before  solving  them. 

ACTIVITIES 

1.  Students  can  draw  a  grid  with  the 
numbers  1  to  80. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

etc. 

Students  can  discover  patterns  by 
colouring  certain  products,  e.g.,  colour 
all  multiples  of  4  red,  etc. 

2.  “Snap”.  Two  sets  of  cards  are 
needed:  one  set  has  multiplication 
facts;  the  other  set  has  corresponding 
answers.  Two  players  play.  Cards  are 
shuffled  together  and  dealt  face  down 
so  that  each  player  has  half  the  deck. 
Players  take  turns  playing  one  card  at 
a  time.  When  two  corresponding  cards 
are  turned  up,  i.e.,  fact  and  answer. 


Calculate. 


Tune  Up 


.  Tune  Up  Score  Card 

Points 

Super 

30-27 

Good 

26-21 

Average 

20-15 

1.  (a) 

7 

(b) 

8 

(C) 

9 

(d)  7 

(e) 

8 

X  6 

X  4 

X  7 

X  5 

X  9 

42 

32 

^5 

“72 

2.  (a) 

6 

(b) 

2 

(c) 

4 

(d)  3 

(e) 

7 

X  5 

X  9 

X  6 

X  8 

X  7 

~l8 

24 

49 

3.  (a) 

23 

(b) 

32 

(c) 

50 

(d)  41 

(e) 

91 

X  3 

X  4 

X  7  ■ 

X  6 

X  8 

b9 

I2B 

“330 

“243 

728 

4.  (a) 

16 

(b) 

35 

(c) 

14 

(d)  .  85 

(e) 

78 

X  6 

X  7 

X  9 

X  8 

X  7 

% 

245 

126 

. 630 

54fo 

5.  (a) 

243 

(b) 

172 

(C) 

283 

(d)  859 

(e) 

813 

X  2 

X  3 

X  4 

X  7 

X  5 

4-b6 

1132 

6013 

40  65 

6.  (a) 

4250 

(b) 

5173 

(c) 

1634 

(d)  2408 

(e) 

7234 

X  6 

X  4 

X  9 

X  7 

X  3 

25  500 

20  612 

14  70h 

irssi 

~2no2 
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the  first  player  to  call  “Snap”  picks 
up  the  pile.  The  player  with  the  most 
cards  at  the  end  of  the  game  wins. 

3.  Play  “Bingo”  as  described  in 
the  Activity  Reservoir.  On  the  grid, 
have  the  players  write  numbers 
between  2  and  100. 

EXTRA  PRACTICE 

1.  (a)  5  (b)  7  (c)  12 

X9  X6  X  5 

[45]  [42]  [60] 


(d)  25 

(e)  36 

(f)  83 

X  5 

X  6 

X  9 

[125] 

[216] 

[747] 

(a)  347 

(b)  982 

(c)  583 

X  5 

X  6 

X  9 

[1735] 

[5892] 

[5247] 

(d)  662 

(e)  705 

(f)  8537 

X  8 

X  3 

X  6 

[52%] 

[2115] 

[51  222] 
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Numeration  Systems 

Here  are  some  nunserals  used  by  early  civilizations 


1 

10 

100  1 

Eoypi 

1 

A 

9 

1  23  I 

a  mil 

ftilvylon 

V 

Y.> 

1  142  i 

Y>  XX+XYY 

Greece 

a 

i 

P 

i  221 

ppti  a 

Rome 

I 

X 

c 

j  230  1 

ccxxx 

In  modern  times,  Car.ctda  and  most  other  countne.s  use  the  Hindu-Arabic  numeration  system 
Triis  system  has  10  basic  symbols  that  are  called  digits  These  digits  are  0,  1.2.  3.  4  5.  6. 
7.  8.  and  9  We  use  place  vatue  Place  value  was  not  used  in  the  ancient  numeral  systems 
shown. 


Exercises 

1.  Write  the  Hindu-Arabic  numeral  tor  each  ancient  Egyptian  numeral, 

^  A  AA III  it)' AflAA  11  99AIII  91 

33  42  213  ID' 

2.  Write  the  Hindu-  Arabic  numeral  for  each  Babylonian  numeral, 

^  •<YY  (b; -<-<•<  ic)  yvy  (a)  y>  v>-y><Y 

12  30  lOi  31) 

3.  Write  the  Hindu-Arabic  numeral  for  each  ancient  Greek  numeral 

d  CC  CC  fb)  LL  ic\  p  p  csC  (di  pi 

3  20  20)  ^ 

Wnte  ancient  Egyptian  numerals.  Write  Babylonian  numerals 


ilO 


■t.  35  S.  459 

Write  ancient  Greek  numerals, 

8,  209  9.  56 


6,  288  7.  602 

Write  Roman  numerals. 

10.  230  11.  304 


N5WERS: 

nnniiiii  5.  9999nc\f\mmm 

l  V>V>  V>  Y>  Y>  Y  V 

pp  CtOiCL  CL  CL  a  CCCCCL 

0.  ccxXY 


10. 

v  w 

9.  iLbCL  CLCiCLCLCLCL 

11.  CCCdll 


OBJECTIVE 

To  introduce  other  numeration  systems 

PACING 

Level  A  Optional 

Level  B  All 

Level  C  All 

VOCABULARY 

Hindu-Arabic,  numeration  system, 
civilizations 

SUGGESTIONS 

Initial  Activity  On  the  board  write 
the  following: 

IV  X  XX  c. 

Elicit  from  the  students  that  they 
are  Roman  numerals  and  that  they 
correspond  to  our  numerals  4,  10,  20, 
and  100.  Have  students  provide  other 
Roman  numerals  that  they  know, 
reviewing  the  system  for  decoding 
Roman  numerals.  Draw  the  students’ 
attention  to  some  of  the  differences 
between  the  Roman  system  and  our 
Hindu-Arabic  format.  Emphasize 
especially  that  we  use  place  value 
whereas  Roman  numerals  are  an 
“addition  type”  system  (i.e.,  need  to 
be  computed  each  time  they  are  read: 
xxxviii  =  10  +  10  +  10  +  5+1  +  1 
+  1). 

USING  THE  BOOK 

Use  the  display  at  the  top  of  the  pupil 
page  to  show  some  other  numeration 
systems  and  discuss  them.  You  may 
wish  to  do  the  questions  on  the  board 
with  your  less  able  students.  Also 
remind  the  students  that  the  answers 
for  Exercises  1(a),  2(a),  and  3(a)  may 
be  found  in  the  back  of  the  text. 


ACTIVITIES 

1.  Have  students  do  some  research  on 
numeration  systems  and  present  their 
findings. 

2.  Students  make  up  a 
numeration  system  of  their  own. 

3.  Students  work  out  a 
numeration  system  using  5  as  a  base 
instead  of  10. 
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OBJECTIVE 

To  review  and  provide  practice  in 
multiplying  by  1  and  10 

PACING 

Level  A  1-6 
Level  B  2-9 
Level  C  2-9 

MATERIALS 

counters  or  bottle  caps  or  straws 

RELATED  AIDS 

BFA  COMP  LAB  11  —  36. 

BFA  PROB.  SOLVING  LAB  11  —  97. 

SUGGESTIONS 

Initial  Activity  Instruct  students  to 
arrange  1  group  of  4  objects.  Ask  how 
many  objects  they  have  arranged. 

Have  someone  write  a  multiplication 
statement  for  the  array.  Do  this 
several  times  using  different  numbers. 
Lead  the  children  to  the  conclusion 
that  the  product  of  one  times  a 
number  is  the  number  itself.  Instruct 
students  to  arrange  a  group  of  3 
objects.  Instruct  them  to  repeat  this 
grouping  until  they  have  10  groups. 
Ask  them  to  count  the  number  of 
objects.  Again,  have  a  multiplication 
statement  written  on  the  chalkboard. 
Do  this  several  times  using  different 
numbers  and  ask  students  to  suggest  a 
fast  method  of  multiplying  a  number 
by  10. 

USING  THE  BOOK 

You  may  wish  to  have  the  students 
write  the  products  only  for  Exercises  1 
to  4.  Your  more  able  students  can 
attempt  to  write  the  products  only  for 
the  whole  page.  Your  less  able 
students  may  need  to  write  out 
questions  in  Exercises  5  and  6  before 
solving. 

ACTIVITIES 

1.  Play  “Simon  Says”  with 
multiplication  facts  dealing  with  1  and 
10.  Students  put  their  hands  up  if 
Simon  Says  1  X  17  is  17.  Students  do 
not  put  up  their  hands  if  the  fact  is 
not  prefaced  by  Simon  Says. 

2.  Have  the  students  find  the 
product  of  your  school’s  name.  The 
value  of  each  consonant  is  5.  The 
value  of  each  vowel  is  1. 


Ones  and  Tens 

1  group  of  6  golf  bails  =  6  golf  balls,  1X6  =  6 


6 
X  1 


6 


1  packet  of  tees  has  25  tees. 

10  packets  have  10  X  25  -  250  tees. 


25 

X  10 

250 


Exercises 

1.  (a) 

1X88 

(b) 

1  X  2 

2 

(c) 

1X99 

(d) 

1X55  (8) 

1X77 

2.  (a) 

12 

(b) 

28 

(G) 

49 

(d) 

85  (e) 

97 

X  1 

X  1 

X  1 

X  1 

X  1 

IZ 

2B 

4-9 

85 

97 

3.  (a) 

432  X  l432  (b) 

768  X 

1  %8  (c) 

579  X  1  579  (d) 

685  X  1 685  (e) 

927  X  1  927 

4.  (a) 

10  X  440 

fb) 

1 0  X  9  90 

(c) 

1 0  X  5  50 

(d) 

1 0  X  3  30  (e) 

10  X  a  80 

5.  (a) 

27 

(b) 

35 

(c) 

52 

(d) 

36  le) 

85 

X  10 

X  10 

X  10 

X  10 

X  10 

210 

350 

520 

360 

850 

6.  (a) 

482 

(b) 

853 

(c) 

768 

(d) 

589  (e) 

417 

X  10 

X-  10 

X  10 

X  10 

X  10 

Wzo 

8530 

7680 

5890 

4/  /o 

r.  (a) 

403 

(bi 

450 

(C) 

700 

(d) 

900  (e) 

23 

X  1 

4  03 


X  10 


X 


4500 

8.  Write  a  rule  for  multiplying  by  1 . 


700 


X  10 

^ooo 


X  10 

23o 


9,  Write  a  rule  for  multiplying  by  10. 


BO  MitthplyuHl 

ANSWERS: 

8.  The.  arxswJer  Is  -the  nurrtber  you  are  \ . 

9.  To  a  rrumbar  by  lO  move  Lbe  TiyuLres  m  -tbe  (\vxn>era.\  \  p\ace. 

to  -the  letL  and  pwL  a  O  inLVe  onek  pWcfi-. 


Example 
GLENWOOD  = 

5X5X1X5X5X1X1X5= 

3125 

3.  Have  students  assign  different 
values  to  consonants.  Make  10  the 
value  of  each  vowel.  Have  them  find 
the  “values”  of  their  names. 


EXTRA  PRACTICE 

1.  705  2.  832  3.  800 

X  10  X  10 

[705]  [8320]  [8000] 

4.  Ill  5.  19  6.  483 

_ 1_  XlO  1_ 

[111]  [190]  [483] 
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Shirts  and  Gloves 


There  are  24  shirts  in  a  box. 

In  100  boxes  there  are  100  X  24 


2400  shirts. 


24 
X  100 


There  are  1 44  gloves  in  a  box. 

In  1 000  boxes  there  are  1 000  X  1 44 


2400 

1 44  000  gloves. 


144 
X  1000 

144. 000 


Exercises 

l.a 


800 

100  X  8 


(b) 


400 

100  X  4 


(C) 


2TOO 

100  X  27 


(ci) 


q4oo 

100  X  94 


(e) 


3800 
100  X  38 


4. 


(a)  1 37 

(b)  285 

(c)  396 

(d)  474 

(e)  912 

X  100 

X  100 

X  100 

X  100 

X  100 

13100 

Z8  500 

39  600 

47  466 

8l  200 

(a)  100  X  4384  4384-00 

(b) 

100  X  7963  796  3  00(0)  ' 

100  X  5038  50J 

(d)  100  X  6456  645  600 

(e) 

100  X  9124 

9/2  400 

IP  1000  X 

7  7000 

(b) 

1000  X  5 

5000  (c) 

1000  X  23  23 

(d)  1000  X 

94  84  000 

(e) 

1000  X  45 

45  OOO 

IP  286 

(b)  687 

(c)  594 

(d)  857 

(e)  718 

X  1000 

X  1000 

X  1000 

X  1000 

X  1000 

26b 060 

687  000 

594  666 

867  000 

718  000 

(a)  4000 

(b)  350 

(c)  42 

(d)  5697 

(e)  6324 

X  1000 

X  100 

X  10 

X  100 

X  10 

4  000  0  00 

35  Ooo 

420 

569  700 

63  240 

(a)  3256 

(b)  4000 

(c)  42 

(d)  563 

(e)  0 

X  1 

X  10 

X  1000 

X  100 

X  1 

3256 

40  OOO 

42  000 

56  300 

0 

Write  a  rule  for  multiplying  by: 

(a) 

100 

{b)  1 000 

ISWERS: 


l>y  100  and  tOOO  61 


(o')  Jo  rnultiplij  0.  mmter  by  |00  rAooe.  -tihe  irx -t^e.  rvu.'w\e.r<x\ 

2  places  -to  -tbe  left  a<^<^  peA.  a  0  I(\Aise.  one's  onA  -ten's.  pWces . 

(b)  To  malt'iply  a  bj  lOoo  ry\o'Je^  -tke  Vijares  AA\e.  ywatv^eral 

S  p\<xces  4v  -tine.  leQb  o-rvA  pu-t  ex  O  in  fcbe.  onS-s,  b£.ns,  cxivcl 
hurvAreA’s  pWc-es. 


OBJECTIVE 

To  review  and  provide  practice  in 
multiplying  by  100  and  1000 

PACING 

Level  A  1-6 
Level  B  All 

Level  C  1-7,  parts  (a),  (c),  and  (e);  8 

RELATED  AIDS 

BFA  COMP  LAB  11  —  36. 

BFA  PROB.  SOLVING  LAB  11  —  101. 
CALC.  ACTIVITY  MASTERS  — 18. 

SUGGESTIONS 

Initial  Activity  Review  the  patterns 
that  were  evident  when  multiplying  by 
1  and  10.  Repeat  the  procedure,  this 
time  showing  several  examples  of 
multiplication  of  1-,  2-,  3-,  and  4-digit 
numbers  by  100.  Elicit  from  the 
students  a  fast  way  of  multiplying  by 
100.  Repeat  this  procedure  for 
multiplication  by  1000. 

USING  THE  BOOK 

Your  more  able  students  should  write 
the  products  only.  Your  less  able 
students  may  feel  more  confident  if 
they  write  out  the  question  first  before 
solving  it. 


CTIVITIES 

Repeat  the  “find  the  values” 
;tivities  described  in  Activities  2  and 
Tor  page  60.  Use  100  and  1000  as 
le  values  for  each  vowel. 

2.  Play  “Concentration”  as 
escribed  in  the  Activity  Reservoir, 
se  cards  such  as: 


426  X  100 

42  600 

1000 

X  87 

87  000 

EXTRA  PRACTICE 

1.  (a)  378  (b)  9442  (c)  857 

XlOO  X  10  XIOOO 

[37  800]  [94  420]  [857  000] 

(d)  661  (e)  20  (f)  111 

XlOO  XlOOO  XlOO 

[66  100]  [20000]  [11000] 

2.  (a)  9442  (b)  378  (c)  111 

X  100  XlOOO  X  10 

[944  200]  [378  000]  [1110] 

(d)  6722  (e)  99  (D  857 

X _ XlOO  X  10 

[6722]  [9900]  [8570] 


3.  See  the  “Scramble”  idea  in  the 
ctivity  Reservoir.  Use  cards  which 
st  multiplication  by  1,  10,  100,  and 
XX). 


61 


OBJECTIVES 

To  show  a  model  that  illustrates  the 
commutative  property 

To  provide  practice  in  using  the 
commutative  property  in 
multiplication 

To  practise  multiplying  by  multiples 
of  ten 

PACING 

Level  A  All 

Level  B  All 

Level  C  All 

MATERIALS 

counters,  bottle  caps,  etc. 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  77, 

81. 

CALC.  ACTIVITY  MASTERS  — 50. 


SUGGESTIONS 


Initial  Activity  Distribute  counters  to 
each  student.  Ask  them  to  make  an 
array  which  illustrates  the 
multiplication  fact  2X5. 

Example 


Ask  them 
illustrates 
Example 


to  make  an  array  that 
the  multiplication  fact  5  X 


Pi 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

U 

2. 


or 


CZZ)  CZZ)  (ZZ)  (ZZ)  CZZ) 

Write  2x5=  and  5X2=  on  the 
chalkboard.  Have  students  supply  the 
product.  Follow  this  procedure  several 
times,  using  different  factors.  Have 
the  students  study  the  written 
multiplication  sentences  on  the  board 
and  ask  them  to  arrive  at  a  conclusion 
regarding  the  factors  and  their 
respective  products. 


USING  THE  BOOK 

Study  the  display  at  the  top  of  the 
page  to  reinforce  the  conclusions 
reached  during  the  Initial  Activity. 
With  more  able  students,  you  may 
wish  to  refer  to  the  commutative 
property  by  name. 

You  may  wish  to  assign  the  first 


Rows  and  Columns 

Here  are  2  ways  to  show  an  array  of  balls, 

|»|»|»|»|«| 


Rows  |#|«|>|» 


s 


m 

‘S' 

« 

• 

m 

» 

• 

« 

■ 

Columns 


3  rows  of  5  balls 
3X5=15 


5  columns  of  3  balls 
5X3=  15 


In  muttipScation,  the  order  of  the  factors  does  not  change  the  product. 


Exercises 

Copy  and  complete 


1. 

(a) 

9X8  = 

72 

(b) 

8X9  = 

■  72 

(c) 

24  X  6  = 

144 

(d) 

6  X  24  = 

■  144 

2. 

(a) 

9X13 

=  117 

(b) 

13X9 

=  ■  1(7 

(C) 

2  X 

48  = 

96 

(d) 

48  X  2  = 

■  9(7 

==  ■  99 

to  439 

10  439 

3. 

(a) 

33  X  3 

=  ■99 

(b) 

3  X  33 

(C) 

143 

X  73 

=  ■ 

(d) 

73  X  143 

=  ■ 

$6b.40 

^  8b.40 

28  (>30 

409 

■  28  (>3' 

4. 

(a) 

S3. 60  X 

24  =  ■ 

(b) 

24  X  $3 

.60  =  ■ 

(C) 

409 

X  70 

=  ■ 

(d) 

70  X  ■  = 

SlZl.iaZ 

201 

$727.fo2 

921  ooo 

92/ 

5. 

(a) 

$3,62  X 

201  =  ■ 

(b) 

■  X  $3 

62  =  ■ 

(C) 

921 

X  1000  =  ■ 

(d) 

1 000  X  ■ 

■  92( 

Calculate. 


Tune  Up 


1.  (a) 

37 

(b) 

54 

(c) 

48 

(d) 

56 

(e) 

72 

X  20 

X  30 

X  40 

X  50 

X  60 

74-0 

IhZO 

?«)20 

IB  00 

2.  (a) 

131 

(b) 

106 

(c) 

156 

(d) 

162 

(e) 

175 

X  40 

X  80 

X  20 

X  20 

X  30 

52-40 

"5480 

3120 

3240 

5250 

3.  (a) 

236 

(b) 

351 

(C) 

516 

(d) 

723 

(e) 

743 

X  50 

X  60 

X  70 

X  20 

X  80 

II  800 

2/  060 

36  120 

460 

69  440 

62  CoiTiinulalive  properly  of  muihpiicahon 


column  of  questions  to  half  the  class 
and  the  corresponding  questions  in 
column  2  to  the  other  half.  Then 
answers  can  be  compared. 

Before  assigning  the  “Tune  Up” 
exercises,  you  may  wish  to  review  the 
similarities  and  number  patterns 
evident  in  examples  such  as: 

37  37  18  18 

X  2  X20  X  4  X40 

74  740  72  720 

ACTIVITIES 

1.  Play  “Concentration”  as  described 
in  the  Activity  Reservoir.  Use  cards 
which  show  the  commutative  property 
of  multiplication. 


37  X  5 

5  X  37 

612  X  20 

20  X  612 

2.  Introduce  cards  which  show 
the  products  of  the  multiplication 
examples  in  Activity  1.  Use  the  three 
cards  per  set  (i.e.,  37  X  5,  5  X  37,  185) 


to  play  “Triple  Concentration”. 

3.  Prepare  assignment  cards  such 
as: 

(a)  Make  an  array  to  show  that  6  ! 

groups  of  2  is  the  same  as  2  ' 

groups  of  6.  ' 

(b)  Use  strips  of  paper  to  demonstrate^ 

that  4  strips  each  measuring  7  cm 
is  the  same  length  as  7  strips  each 
measuring  4  cm,  i 

(c)  Draw  a  diagram  to  show  that  5  * 

lines  crossing  3  lines  and  3  lines  I 
crossing  5  lines  give  the  same  I 

number  of  intersections. 


EXTRA  PRACTICE 

1.  (a)  315X80  =  ■[25  200] 

(b)  80  X  ■  =  ■  [315,  25  200] 

2.  (a)  $2.76  X  18  =  ■  [$49.68] 

(b)  18  X  $2.76  =  ■  [$49.68] 

3.  (a)  759  X  1000  =  ■  [759000] 

(b)  1000  X  ■  =  ■  [759,  759  000] 
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Multiplying  in  Different  Ways 


Multiply. 

{3  X  4)  X  5 
-  12  X  5 
=  60 


3  X  (4  X  5) 
3  X  20 
60 


(3  X  5)  X  4 
15X4 
60 


The  grouping  of  the  factors  does  not  change  «>e  ptoduci 


Exercises 

Compute 


(a)  (2  X  5)  X  7 

70 

(bl 

2  X  (5  X  71  70 

!c! 

12  X  7)  X  5 

70 

(a)  (6  X  5)  X  6 

ISO 

(b) 

5  X  (5  X  6)  ISO 

(c) 

(5  X  6)  X  5 

ISO 

(a)  ( 1  X  3)  X  4 

J2 

(b) 

1  X  (3  X  4)  /2 

(c) 

!1  X  41  X  3 

la 

(a)  (7  X  1 )  X  4 

28 

(b) 

7  X  (1  X  4)  20 

!c) 

(7  X  4)  X  1 

28 

y  and  complete 

(ai  (4  X  2)  X  6 

4 

=  ■  X  (2  > 

<  6} 

(b)  5  X  {8 

X  3)  = 

8 

(5  X  m  X  3 

(a)  8  X  (4  X  6! 

6 

=  (8  X  4)  X  ■ 

(b)  9  X  (3 

X  7)- 

7 

(9  X  3)  X  ■ 

7.  (ai  !41  X  6)  X  3  -  41  X  {6  X 
Compijte 

8,  (a)  74  X  30  222.0  30  X  74  222  0 

s.  la}  7  X  5  35  5  X  7  35 


(b)  84  X  (32  X  6)  =  (84  X  32)  X  ■ 

(bi  91  X3  273  3X  91  273 

(b)  (3  X  21)  X  4  2523  X  (21  X  4)  252 


10.  (a)  (1 6  X  3}  X  8  3g4- 1 6  X  (3  X  8)  3g4-  (b)  (51  X  3i  X  4  tiE  (51  4)  X  3  ^i2 

1 1  (a)  (3  X  401 )  X  2  (2  X  3)  X  401  240fo  ibi  (4  X  1 5?  X  3  180  4  X  ( 1 5  X  3)  I  SO 

. .  240b . . . . . 

pt  inuilipiiC  ttip= 
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ACTIVITIES 

|l.  Have  the  students  prepare  5 
I ‘missing-factor”  exercises  as 
exemplified  by  Exercises  5  to  7  on  the 
‘  tudent  page.  Have  them  exchange 
rjjhese  with  other  groups  or  classmates. 
, '  2.  To  review  the  Order  of 

I,  bperations  rules,  prepare  and 
listribute  an  exercise  such  as: 
vlATCH  EXPRESSIONS  OF 
EQUAL  VALUE. 

Remember  —  Bless  My  Dear  Aunt 
IJally 

ji.e.,  Brackets  first;  Multiplication, 
[Division,  Addition,  Subtraction  in  the 
iirder  they  appear). 

L  3  X  (7  +  1)  A  (5  +  5)  +  5 

ji.  11  +  11  B  100  4-20 


3.  13-10x44-5  C  3X7+1 

4.  5X(5-2)  D  12X(3X1) 

5.  (16  +  16)4-8  E  2X2X6 


6.  9x94-9 

7.  (6  X  6)  X  1 

8.  24-12  4-3 


F  3x34-1 
G  1  X  1  +  1  +  1  +  1 
H  5X(2X2) 


[Answers:  1-E;  2-C;  3-B;  4-A;  5-G; 
6-F;  7-D;  8-H] 

3.  See  “Number  Sentence”  as 


described  in  the  Activity  Reservoir. 


EXTRA  PRACTICE 

Rewrite  each  changing  the  position  of 
the  brackets. 

1.  (8  X  5)  X  2  = _ = _ 

2.  40  X  (3  X  71)  = _ = _ 

3.  7X(9X3)  = _ = _ 

4.  347  X  (42  X  8)  = _ = _ 


OBJECTIVE 

To  introduce  the  associative  property 
in  multiplication 

PACING 

Level  A  1-8 
Level  B  All 
Level  C  3-11 

SUGGESTIONS 

Initial  Activi^  Have  the  students 
study  the  display  at  the  top  of  the 
page.  Go  over  each  example 
reminding  students  that  the  factors 
within  the  brackets  are  multiplied 
together  first.  Their  product  is 
multiplied  by  the  third  factor.  Draw 
the  students’  attention  to  the  different 
bracketing  arrangements  and  the 
different  order  of  the  factors.  Lead 
them  to  the  conclusion  that  the  order 
of  the  grouping  does  not  change  the 
product.  Remind  the  students  that 
they  are  to  do  the  operations  with 
brackets  first. 

USING  THE  BOOK 

Complete  Exercises  1,  5,  and  8  orally, 
discussing  the  various  products  and 
stressing  the  associative  property  of 
multiplication.  For  Exercises  5,  6,  and 
7  you  may  wish  to  mention  the 
“balance”  feature  of  the  expressions, 
i.e.,  “What  number  should  replace 
each  ■  to  make  both  sides  of  the 
equals  symbol  the  same  value?” 


i 

i 
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OBJECTIVE 

To  review  and  provide  practice  in 
multiplying  2  digits  by  2  digits 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

flash  cards  with  multiplication  facts, 
“multo”  grids 


M  U  L  T  O 


RELATED  AIDS 

BFA  COMP  LAB  11  —  39. 

BFA  PROB.  SOLVING  LAB  11  —  77, 
81. 

CALC.  ACTIVITY  MASTERS  — 49. 

SUGGESTIONS 

Initial  Activity  Distribute  “Multo” 
grids.  Instruct  students  to  write  any 
numbers  ranging  from  1  to  50  in  the 
squares.  Show  the  flash  cards  one  at  a 
time.  Students  draw  a  line  through  the 
product  if  it  appears  on  their  grid. 

The  first  person  to  get  5  numbers  in  a 
row  with  lines  through  them  wins  and 
calls  out  “Multo”.  (This  is  a  variation 
of  the  game  Bingo.)  This  activity 
provides  a  multiplication  “warm  up”. 

On  the  board  do  several  examples 
of  multiplication  by  2  digits.  Draw 
particular  attention  to  the 
multiplication  by  tens.  Students  will 
perhaps  have  to  be  reminded  to  write 
a  zero  as  a  placeholder  before 
multiplying  by  the  ten’s  figure.  Use 
coloured  chalk  to  emphasize  this  point. 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page,  discussing  the  origin 
of  the  factors  (i.e.,  73  stands  for  the 
number  of  papers  in  one  day,  25 
stands  for  the  number  of  days)  and 
why  multiplication  is  the  appropriate 
operation.  Emphasize  that  365  is  the 
product  of  5  X  73  and  that  1460  is 
the  product  of  20  X  73. 


Newspaper  Route 


Jim  delivered  73  newspapers  a  day. 

How  many  newspapers  did  he  deliver  in  25  d? 


Multiply, 


73 
X  25 
. '365 

1460 


-  5  X  73  =  365 
•20  X  73  =  1460 


1825 

He  delivered  1825  newspapers  in  25  d. 


Exercises 


Copy  and  complete 

X  19 

• 

37 

X  43 

3.  (a)  33 

X  52 

|9  X  51i 

510 

■■■  { f  0  X  51) 

I  I  1 

mmm 

1  4  So 

■  ■■■ 

i3  X  37) 

40  X  37} 

17/6 

(C)  40 

X  35 

/400 

■  ■■ 

1  59  i 

■ 

4, 

(a) 

56 

(b)  48 

(c)  72 

X  84 

X  37 

X  59 

1776 

4246 

5. 

(a) 

40 

(b)  70 

(c)  90 

X  37 

X  23 

X  36 

i4do 

ICIO 

32  4  p 

(d) 

30 

(e)  80 

X  48 

X  61 

“T44b 

4880 

6. 

(a) 

63  X  58 

3654 

(b)  84  X  78 

6552 

(c)  53  X  49 

2597 

(d) 

(e)  67  ^^3^7 

(d) 


64 
X  73 


(e) 


(b)  62 

X  64 

344>8 

(d)  75 

X  23 

”7725 

68 
X  25 


1700 


BRAINTICKLER 

Grandfather  Maloney  said  : 

My  age  this  year  is  a  multiple  of-  7. 

My  age  last  year  was  a  multiple  of  6. 

I  have  lived  for  more  than  half  a  century. 
How  old  am  1? 


64  Multiplying  2  digits  by  2  digits 


Complete  Exercises  1  and  2 
orally,  discussing  the  value  of  each  ■. 
You  may  also  wish  to  demonstrate 
Exercise  5(a),  showing  what  to  do  with 
a  zero  in  the  multiplicand. 


ACTIVITIES 

1.  Have  the  children  help  prepare 
multiplication  wheels  for  distribution. 


2.  Have  the  students  complete  a 
multiplication  matrix. 


X 

20 

30 

40 

50 

60 

70 

80 

90 

20 

30 

40 

50 

60 

70 

80 

90 

3.  Have  the  students  prepare 
their  own  matrices  for  exchange  with 
other  groups  or  classmates. 

Example 


X 

2 

4 

20 

40 

10 

1000 

4 

8 

40 

80 

10 

(Continued  on  page  70) 
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Basketball  Practice 


;  Gina  practised  105  free  throws  a  day  tor  15  d. 
j  How  many  free  throws  did  she  practise  altogether? 
I  Multiply  1 05 

!  X  15 


525 

1050 

1575 


15  X 
(10  X 


105) 

105) 


She  practised  1575  free  throws  altogether. 


Exercises 

Copy  and  complete. 


5, 


6. 


7. 


8, 


1  308 

P  493 

3. 

(a)  643 

X  36 

X  48 

X 

20 

i  848 

(6  X 

308) 

3 

(8  X 

493) 

12  8 

ho 

■ 

(30  X 

308) 

■  ■  mmm 

(40  X 

493) 

OOD 

33  ft 

X 

76 

mm  mmm 

mmm 

44  4  (2>  o 

(a) 

470 

(b) 

607 

(C) 

584 

(d) 

982 

X 

85 

X  76 

X 

31 

X  65 

46  132 

r8“ro4 

63^(5 

(a)  648 

(b) 

881 

(c) 

300 

(d) 

294 

X 

50 

X  26 

X 

85 

X  36 

zr4o(> 

25  506 

10  58A 

H  S7.11S"' 

$3.78 

(c) 

$9 

00 

(d) 

$6.58 

X 

38 

X 

21 

X 

87 

X  16 

$27  c 

1.(8 

71. gg 

5783- 

00 

(a)  $5.99 

(b) 

$9,75 

(C) 

$8 

,03 

(d) 

$3,00 

X 

13 

X 

:  36 

X 

84 

X  27 

(b) 


807 
X  32 


$351  06 


Maurice  practised  150  free  throws  every  day  for  28  d. 
How  many  free  throws  altogether? 


1 8 1  Ob 


2S  82.4 

(d)  700 

X  43 

407 
X  29 

446 
X  90 
46T4'6 

(e)  $8.05 

X  63 

(e)  $7.68 

X  50 

^3(S47oo 


(e) 


(e) 


MtjftipiymQ  3  by  2  digits 


kCTIVITIES 

.  To  provide  practice  with  the  type  of 
nental  process  required  while  using 
he  multiplication  algorithm,  have  the 
hildren  prepare  drill  wheels  as 
hown.  Note  that  the  first  two 
lumbers  are  multiplied  together  and 
hat  the  third  is  added  to  the  product. 


!  2.  Have  students  complete 

jnultiplication  puzzles  as  shown.  You 
inay  wish  to  provide  calculators  to 


help  and/or  provide  assistance  while 
students  make  up  their  own  puzzles 
for  exchange  with  classmates. 


476 

764 

$8.53 

X  25 

X  97 

X  38 

2  3d0 

□  048 

□8  □□ 

□ 

□ 

o^ 

6d  7dd 

□5d  9d 

□  1  o  □□ 

□4  nOa 

$□□□.□4 

3.  To  review  estimation  by 
rounding,  approximations,  and 
“number  reasonableness”  make  up  a 
deck  of  40  to  50  cards  each  showing  a 
3-digit  by  2-digit  question.  Players 
(from  2  to  4)  (a)  shuffle  deck,  (b)  deal 
4  cards  per  player,  (c)  use  mental 
powers  of  rounding  and  estimating  to 
place  their  cards  in  order  (by  product) 
from  smallest  to  largest,  (d)  use 
calculators  to  check  products  and 
ordering,  (e)  score  1  point  for  each 
correctly-placed  card. 

The  winner  is  the  player  with  the 
most  points  after  a  predetermined 
number  of  rounds. 
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OBJECTIVE 

To  multiply  3-digit  numbers  by  2-digit 
numbers 


PACING 

Level  A  1-3,  5,  6 
Level  B  3-5,  7,  8 
Level  C  4-8 


RELATED  AIDS 

BFA  COMP  LAB  II— 40,  41. 

BFA  PROB.  SOLVING  LAB  11  —  85, 
89. 

CALC.  ACTIVITY  MASTERS  — 
14-16,  48. 


SUGGESTIONS 

Initial  Activity  Have  students 
participate  in  a  mental  drill  involving 
multiplication  and  addition,  e.g., 

9X4  +  7,  4X8  +  3,  etc. 

Review  the  procedure  for 
multiplying  a  2-digit  number  by  a  2- 
digit  number.  Use  the  display  at  the 
top  of  the  page  to  progress  to 
multiplying  a  3-digit  number  by  a  2- 
digit  number.  Emphasize  the 
similarity  of  the  process  to  what  was 
done  in  the  previous  lesson. 

USING  THE  BOOK 

Complete  Exercises  1,  2,  6(a),  and  6(b) 
as  a  group  before  assigning  the 
exercises.  You  may  wish  to  remind  the 
students  that  though  all  answers  for 
Exercises  6  and  7  should  be  expressed 
in  dollars  and  cents,  the  computation 
procedure  is  the  same. 


Example 


74  596 
X  12 

287 

X  51 

443 

746 

X  77 

X  33 

596 

287 

X  12 

X  51 

746 

443 

X  33 

X  77 

Score  2 
points. 


Score  4 
points. 


EXTRA  PRACTICE 


635 

2.  527 

3.  886 

X  69 

X  34 

X  32 

[43  815] 

[17  918] 

[28  352] 

476 

5.  $5.27 

X  90 

X  41 

[42  840] 

[$216.07] 
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OBJECTIVE 

To  multiply  3-digit  numbers  by 
3-digit  numbers 

PACING 

Level  A  1-5 
Level  B  All 
Level  C  3-7 

RELATED  AIDS 

BFA  COMP  LAB  11—43. 

BFA  PROB.  SOLVING  LAB  11  —  93. 

SUGGESTIONS 

Initial  Activity  Continue  providing 
practice  in  using  multiplication  facts 
by  means  of  drills,  games,  and  flash 
cards. 

Review  the  procedure  for 
multiplying  3  digits  by  2  digits. 
Remind  the  students  about  the  use  of 
the  zero  as  a  placeholder  when 
multiplying  by  tens. 

Go  over  the  example  in  the 
display  at  the  top  of  the  pupil  page. 
Draw  particular  attention  to  the 
multiplication  by  hundreds  and  the 
use  of  two  zeros  as  placeholders.  Use 
coloured  chalk  or  cut  out  coloured 
construction  paper  circles  to 
emphasize  this.  Do  several  more 
examples  of  multiplication  by  3  digits. 


Trucks 


A  !n:cK  1-!8  cuiUrs  of 

i'k'sv  ffianv  cf-itc-j..  wiii  =26  tri.ii'ks  hold''' 


Multiply 


X  12{ 


I 

:  <  ■ 


<  j 

j  a 

mm 

1  26  ifiiv  kc  'v 

viil  I 

{/id  1B 

648  -xalas  ora 

fc'sercioe? 

C'-ov  and 

d 

•  -- 

3.  {i:i]  ■  20h  ( 

r-:  146 

X  Ki.J 

X  ..<4v 

' 

/  4  -  i 

1  974 

«  mmm 

1  4.72 

:•  X  . 

78  72  0 

hS  S54 

:< 

29  440 

-IC-  \  ;  ;-»C 

i;.;  rvOc 

i: 

imm 

X 

iiiiii 

v>v/C'  '  ^ 

X  196 

X  .>22 

am 

m  Hi 

19  000 

Z38  280 

^  :af 

i  2  "^' 

• 

(Cj  33X 

S.  ;a)  556 

0:  oTT 

y 

3-40 

X  86(; 

X  49*.' 

X  <6-4 

X  ..i  1  9 

380 

S64.740 

(feS  13  0 

202  384 

566  206 

38 

!0Q 

i  'Oc  - 

:  .  Id)  387 

ie;  541 

Ic)  646 

di  382 

X  2  40 

4  4  ! 

X  7  -84 

43 

180 

MO  880 

340  83  o 

284  88i> 

^49  488 

6,  ifl)  $9 

/i  7 

X  324 

(b)  $8.76  X 

865 

7.  Each  truck  carnes 

244  crates 

of  qrapetruit. 

(C)  S/ 

.73 

X  628 

id)  $4  38  X 

480 

Hc-.v  many  crates 

Will 

(a)  S6 

. . . . 

.6 1 

X  193 

319  trucks  carry'' 

77  836 

86  3  !!v ai'j'H. 


USING  THE  BOOK 

Complete  Exercises  1  and  2  orally, 
consolidating  the  ideas  and  procedures 
that  have  been  reviewed  and/or 
introduced  over  the  past  several  pages. 
Exercise  4(a)  has  already  been 
completed  and  the  answer  for  4{b)  is 
also  in  the  back  of  the  text  for  those 
who  need  some  guidance  as  to  what  to 
do  when  there  are  zeros  in  the  one’s 
place  of  the  multiplier.  The  students 
may  need  to  be  reminded  that  the 
answers  for  Exercise  6  should  be 
expressed  as  dollars  and  cents 
amounts. 


AllSvOERS'. 

(?.  (a)  $  sohg.ae 


Cb)  #7577.10  <c)  #1854-.44  (3)  #ai02.lO 


ACTIVITIES 

1.  Using  advertisements  from  .  Grand  as  described 

newspapers,  have  students  calculate  Activity  Reservoir. 

the  cost  of  buying  large  quantities  of  'i^'y'TP'D  a  IJU 

the  same  item,  e.g.,  150  jugs  of  milk,  1 

367  record  albums,  etc.  !•  768  2.  442  3.  601 


2.  If  you  have  not  already  done 

X357 

X807 

X346 

so,  see  the  multiplication  ideas  listed 

[274  176] 

[356  694] 

[207  946] 

as  Activities  2  and  3  on  page  65. 
Adjust  them  to  reflect  the 

4.  985 

5.  $3.69 

multiplication  of  3-digit  numbers  by 

X650 

X  791 

3-digit  numbers. 

[640  250] 

[$2918.79] 
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Zeros  in  the  Multiplier 


LOs'u  A'<»v 

t 

Lonn  -.VM-/ 

1  Short  vv-u- 

748 

!  748 

748 

1  748 

X  403 

j  X  403 

X  4003 

I  X  4003 

2  244  (.?  / 

i  2  244 

(3  /  748) 

2  244  i.<  X  ■.'’431 

j  2  244 

0  000  X  74Hi 

i  299  200 

•400  » 

0  000  .:o  x  ’48? 

1  2  992  000 

299  200i.iQO  X  748) 

I  ,44 

0  000  <0  X  748! 

1 

1  ^ 

i  301  444 

1  2  994  244 

301  444 

1 

i 

2  992  000  (4000  •  .'’4 6:- 

1 

1 

f 

2  994  244 

1 

j 

Check  Dy  rour 

clinc] 

Check  by  loiind 

ng 

700  \  400  = 

280  000 

700  X  4000  ■= 

2  800  000 

Exercises 

Calculate.  Use  the  short  way  Check  bv  roundtng  to  see  h  your  answer  is  reasofiabie 


^  385 

3.^  S 

9.37 

ibi  S8.20 

X  209 

X  603 

X 

805 

X  602 

mk  ( 

-  X  4 

;3  • 

^  7542.85 

$4*136.40 

Hb  iii  --•20 

,  _  4  0  0  8  Oo 

'•  38r'!  ■■■  e' 

00  \  468) 

(c)  S 

7  05 

{di  $1  57 

go 

■  ■■ 

X 

304 

X  601 

Check:  400 

go  ooo 

X  200  -  ■  Check:  500 

X  600^=*^ 

$843.57 

4. 

(b)  38  fc) 

97 

(cll  85 

(e) 

49 

X  5003 

X  7006  X 

3004 

X  8002 

X  2007 

230  (38 

266  228  291  388 

680  170 

18  343 

5.  IP  483 

{bi  984  (c) 

701 

(dl  947 

f'e} 

389 

X  5007 

X  6002  X 

4007 

X  8005 

X  9005 

2418381 

S905  9k8  2  808  9  07 

7  580  735 

3  502  ‘?45 

6.  (a)  725  X 

4017  (b)  598  X  3049 

(cl  805 

X  9048 

ci)  559  X  307 4 

7.  (a)  492  X 

4105  (b)  874  X  9407 

(C)  184 

X  3705 

d)  384  X  5604 

ANSWERS; 

lo.  (ctl  2  912  325  Cb^  I  82S  302.  CO  7  £93  (d)  I  7i8 

7.  (a)  £0/9  U>io0  Ob')  8  2£l  7/8  CO  4>8I  72o  (a)  £  151  335 


OBJECTIVE 

To  multiply  when  there  is  one  or  more 
zeros  in  the  multiplier 

PACING 

Level  A  1-3,  4(a) -4(c),  5(a) -5(c) 

Level  B  1-6 
Level  C  3-7 

RELATED  AIDS 

HMS  — DM17. 

BFA  COMP  LAB  11—42. 

SUGGESTIONS 

Initial  Activify  Briefly  review  the 
multiplication  algorithm  as  presented 
so  far.  Emphasize  the  meaning  of 
each  row  of  computation: 

513 
X  78 

-  8  X  513 

-  70  X  513 

and  especially  the  use  of  zero  as  a 
placeholder. 

Present  an  example  such  as 
312  X  503.  Guide  the  children 
through  the  algorithm,  again  stressing 
the  origin  of  each  row  of  numbers. 
Repeat  as  necessary. 

USING  THE  BOOK 

Read  through  the  two  examples  at  the 
top  of  the  pupil  page.  You  may  wish 
to  specify  for  certain  individuals  or 
groups  that  they  use  the  “long  way” 
of  computing  for  now.  With  the 
computations  now  starting  to  yield  6 
and  more  digit  answers,  you  may  wish 
to  have  answers  checked  by  rounding 
to  ensure  that  they  are  at  least 
reasonable. 

Complete  Exercises  1  and  2  orally 
using  the  “short  way”  (or  the  “long 
way”  for  those  who  need  it).  The 
answers  for  the  first  questions  in 
Exercises  3,  4,  and  5  are  noted  in  the 
back  of  the  pupil  text  for  those  who 
wish  to  check  their  progress. 


ACTIVITIES 

1.  See  the  “500  Grand”  idea  as 
described  in  the  Activity  Reservoir. 

2.  To  provide  practice  in  the  area 
jOf  multiplication  facts,  see  the 
“Bingo”  idea  as  described  in  the 
/Activity  Reservoir. 

3.  Some  of  the  children  may  have 
access  to  the  necessary  information  to 
record  data  on  “Spec  Sheets”  such  as: 


—  I  have  lived _ days. 

—  I  have  lived _ hours. 

—  I  have  been  at  school _ days 

this  year  so  far. 

—  My  heart  beats _ times  per 

minute  (resting). 

It  would  beat _ times  in  one 

day. 

It  would  beat _ times  in  one 

week. 

etc. 


67 


OBJECTIVE 

To  multiply  tenths  by  single-digit 
whole  numbers 

PACING 

Level  A  1-7 
Level  B  All 
Level  C  3-10 

RELATED  AIDS 

BFA  COMP  LAB  11  —  101,  102. 

SUGGESTIONS 

Initial  Activity  Review,  if  necessary, 
(a)  the  multiplication  algorithm  for  up 
to  4  digits  by  1  digit  and  (b)  place 
value  to  hundredths. 

Ask:  “What  is  8  X  9?  Will 
8.3  X  9  be  7.47,  74.7,  or  747?” 
Develop  the  reason  for  the  placement 
of  the  decimal  by  estimation.  Point 
out  that  9.2  X  6  is  a  little  more  than 
9  X  6  =  54.  Therefore  the  answer  is 
55.2  not  5.52  nor  552. 

USING  THE  BOOK 

Read  through  the  display  situation  at 
the  top  of  the  pupil  page.  You  may 
even  wish  to  perform  a  similar 
demonstration  with  a  suitably-sized  set 
of  books  (or  other  items).  Point  out 
that  (a)  the  multiplication  process  is 
virtually  the  same  and  (b)  the  sum  of 
the  number  of  decimal  places  in  the 
factors  is  equal  to  the  number  of 
decimal  places  in  the  product. 

Before  assigning  the  exercises, 
complete  Exercises  1(a),  3(a),  and  5(a) 
at  the  chalkboard. 

ACTIVITIES 

1.  Have  the  children  help  in  the 
preparation  of  multiplication  wheels. 


2.  Provide  2  decks  of  cards.  One 
deck  is  made  up  of  whole  numbers 
from  1  to  9.  The  other  deck  is  made 
up  of  a  selection  of  any  numbers 
containing  one  decimal  place. 
Students  play  in  small  groups.  Each 


Multiplying  Tenths 


A  library  receives  a  reference  set 
that  has  9  books  the  same  size. 

Each  book  is  8.3  cm  thick. 

How  much  shelf  space  will  be  needed"^ 

Multiply,  8-3  — . —  1  decimal  place 

y  9  - Q  decimal  places 


74,7 


1  decimal  place 


74,7  cm  of  shelf  space  is  needed. 


The  sum  of  fire  number  of  decimal  pfaces  in  the  factors  is  ecfuaf  to  the  number  erf  decimal 
places  in  the  product,  -r ,7-.,  ,  - 7,  -  - 


Exercises 


2.  (ai 

3.  a 


4.  la) 

5.  a 


ff.? 

7354 

.8 

■22Y:i, 

6, 

(a) 

7  X  64.9  454.a 

!b) 

4  X 

83.7  334.8  (c) 

7. 

(a) 

237.4  X  6 

(b) 

489, 

6X2  (c) 

8. 

(a) 

4  X  312.7 

(b) 

9  X 

400,5  (c) 

9. 

One  book  is  3.8  cm 

thick. 

10. 

35576 


(c)  207  4  X8 
f'e)  1  X  857  6 


(d)  32 1-8X4 
(d)  3  X  805.6 


f 


0.4 

(c)  0.5 

(d! 

0  7 

{el  0.9 

X  6 

X  3 

X  4 

X  2 

X  5 

1.4 

”4.5 

u 

If 

u 

8  X  0.6  4.0 

7  X  0.2  1-4 

(b;  3  X  0 

8  2,4  (cj 

6  X  0.1 

(d! 

6,3 

(c)  4.8 

id) 

8.7 

(e)  1.3 

X  4 

X  6 

X  2 

X  5 

X  9 

58.2 

Tb 

43.5 

II  .7 

4  X  5.1 

(b)  8  X  6.3 

(c)  3  X  2.7 

(di 

1  X  5.8 

(e)  7  X  3.S 

26,5 

(b)  88.7 

(c)  37.1 

(d) 

50.8 

(e)  93,9 

X  3 

X  4 

X  6 

X,  7 

X  5  i 

How  thick  are  8  books?  3o.4  cm 


How  high  are  5  shelves?  1^2.. 0  cm 


68  MullfpIvinQ  tenthsj  by  i  /.-hole 


ANSWERS^: 

7.  (o)  14-24.4 
S.  (a)  1250.8 


C\>)  471.2  (c)  1654.2 

Cb)  3^04.5  (c)  857.  L 


(d)  1207.2 
(d)  24IL,& 


student  is  dealt  a  whole-number  card. 
Each  in  turn  picks  a  decimal  number 
from  the  pile  which  is  placed  face 
down  in  the  centre.  The  decimal 
number  is  multiplied  by  the  whole 
number.  If  this  is  done  correctly,  the 
student  takes  a  score  equal  to  the 
product.  The  winner  is  the  player  with 
the  greatest  point  total  after  a 
predetermined  number  of  turns. 

3.  Use  the  2  decks  of  cards 
prepared  for  Activity  2.  Form  teams  of 
students.  First  member  of  the  team 
runs  up  and  selects  a  card  from  each 


deck.  The  student  compiles  the  answer 
on  the  board.  If  it  is  correct,  the  next 
person  on  the  team  runs  up  and  does 
the  same.  The  first  team  finished 
wins. 


EXTRA  PRACTICE 

1.  7.98  2.  235.9  3. 

X  3  X  7 

[23.94]  [I65I.3] 

4.  39.7  5.  661.3 

X  5  X  8 

[198.5]  [5290.4] 


482.1 

X _ 4_ 

[1928.4] 
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The  sum  of  the  number  of  decimal  places  in  the  factors  is  equal  to  the  number  of  decimal 
places  in  the  product. 


Multiplying  Hundredths 


A  bicycle  wheel  travels  2.32  m  in  one  turn. 
How  far  will  it  travel  in  9  turns? 


Multiply. 


2  decimal  places 
■  0  decimal  places 


/i 


r  O 


It  travels  20.88  m  in  9  turns. 


20.88 


2  decimal  places 


Exercises 

1  1.  $0.75 

A  $0.84 

(c)  $0.68 

(d)  $0,37 

(e)  $0.48 

^X  3 

^^X  7 

X  7 

X  9 

X  6 

$■  ■■ 

2.25  $■  ■■ 

5.88 

$3.33 

$  2.88 

2.  A  0.68 

(b)  0.63 

(c)  0.79 

(d)  0.84 

(e)  0.12 

.  X  3 

X  7 

X  5 

X  6 

X  9 

"  2.64 

4.41 

544 

Log 

3.  A  $4.68 

(b)  $3.05 

(c)  $9.61 

(d)  $8.35 

(e)  $6.00 

:  X  4 

X  8 

X  7 

X  4 

X  3 

,  $18-72 

$24.40 

$67.27 

$33  .40 

$  /g  oo 

1  4.  (a)  6.39 

(b)  8,02 

(c)  9.8 

(d)  8.17 

(e)  4.63 

1  X  6 

X  5 

X  3 

X  5 

X  8 

38-34 

40.10 

29.4 

40.85 

37.04 

5.  A  46.31 

(b)  39.06 

(c)  98.17 

(d)  30.95 

(e)  88.96 

,  X  7 

X  3 

X  7 

X  6 

X  5 

j  324.17 

liTVs 

IBS  JO 

444.80 

j  6.  (a)  3  X  27.38  (b)  0.9  X  : 

35.6  (c)  4  X  31.05 

(d)  2  X  48.2 

!  7.  (a)  6  X  $317.62  (b)  8  X  $419.05  (c)  5  X  $371,00 


8.  One  small -tree  costs  $19.95.  9.  A  bicycle  wheel  travels  2.68  m  in  one  turn. 

How  much  would  7  trees  cost?  $l39.fcS  How  far  will  it  travel  in  8  turns?  2.1.44  m 


Multiplying  hundredths  by  1 -digit  whole  nufiibers  69 


jtHSWERS: 

(q)  82.14  (k)  32.04  CO  ia4-.20  CO  9C?.4- 

•7.(0  $1405.72  CO  $5352.-90  (c^^lSSS.oo 

I 


I 

I 

LCTIVITIES 

L  Play  “Clock  Multiplication”. 


■irst  one  to  write  all  the  answers 
orrectly  wins. 

2.  Make  a  bulletin-board  display 
if  numbers  with  2  decimal  places.  In 


the  centre,  place  a  single-digit  whole 
number.  Students  choose  any  5  of  the 
decimal  numbers  displayed  and 
multiply  them  by  the  whole  number. 

3.  Have  students  make  up 
additional  problems  similar  to  the 
ones  in  Exercises  8  and  9  at  the 
bottom  of  the  page.  Use  the 
newspaper  as  a  possible  source  of 
correct  prices.  Have  the  children  trade 
problems  for  solutions. 


EXTRA  PRACTICE 


1.  $8.97 

2< _ ^ 

[$44.85] 

4.  734.01 

2< _ 4_ 

[2936.04] 


2.  4.83  3.  29.34 

X _ ^  X _ ^ 

[43.47]  [176.04] 

5.  $827.36 

X _ 8_ 

[$6618.88] 


OBJECTIVE 

To  multiply  hundredths  by  single-digit 
whole  numbers 

PACING 

Level  A  1-6,  parts  (a)-(c);  8;  9 
Level  B  1-6,  parts  (a) -(c);  7-9 
Level  C  1-5,  parts  (c)-(e);  7-9 

RELATED  AIDS 

HMS  — DM18. 

BFA  PROB.  SOLVING  LAB  11  —  113. 

SUGGESTIONS 

Initial  Activity  Present  the  problem 
in  the  display  at  the  top  of  the  page. 
Go  over  the  solution  step  by  step.  Do 
several  more  examples  of  the  same 
kind.  Lead  students  to  the  discovery 
that  the  sum  of  the  number  of 
decimal  places  in  the  two  factors  is 
equal  to  the  number  of  decimal  places 
in  the  product. 

Have  the  students  estimate  the 
product  by  dealing  with  the  whole 
numbers  only  as  described  in  the 
Initial  Activity  on  page  68. 

Emphasize  the  estimating  system 
before  relying  on  the  rule. 

USING  THE  BOOK 

Complete  Exercises  1(a)  and  1(b)  at 
the  chalkboard  before  assigning  the 
exercises.  You  may  wish  to  do  likewise 
with  some  of  the  other  exercises  for 
some  groups.  Remind  the  children  to 
watch  for  dollar  amounts  and  to 
record  their  answers  accordingly. 
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Model  Railway 


One  piece  of  track  on  Doug’s  model  railway  measured  0.1  m 
He  laid  1 5  pieces  of  track  end  to  end. 

How  long  was  the  track? 

There  are  two  ways  to  muttiply; 


15  X  0.1 


0.1  X  15 


0.1 

15 

X  15 

1  decimal  place . 

. .  X  0.1 

05 

^1.5 

10 

.1  decimal  place 

1.5 

His  track  was  1 .5  m  long. 
Which  way  was  easier? 


Exwcises 


^  • 

X  0.1 

9 

X  0.1 

(c) 

7 

X  0.1 

(d)'  3 

X  0.1 

(e) 

6 

X  0.1 

■  ■  0.0, 

0.9 

0.7 

0.3 

0  6 

0.1  X  8  0.8 

(b)  0.1  X  1 

5  0.5  (c) 

0.1  X  2  O-Z 

(d) 

0.1 

X  1  0. 

17  (b) 

28 

(c) 

95 

(d)  71 

(e) 

34 

X  0.1 

X  0.1 

X  0.1 

X  0.1 

X  0.1 

1-7 

2.6 

S.5 

7.1 

3.4 

237  (b) 

448 

(c) 

205 

(d)  446 

(e) 

517 

X  0.1 

X  0.1 

X  0.1 

X  0.1 

X  0.1 

5.  (a) 

23.1 

0.1  X  215  21.5 

44.8 

(b)  0.1  X 

364 

£0.5 
3t.4  (c) 

44.6. 
0.1  X  912  tji  2^ 

(d) 

0.1 

51.7 
X  603 

6.  (a) 

4832 

(b)  6258 

(c) 

7682 

(d) 

4235 

X  0.1 

X  0.1 

X  0.1 

X 

0.1 

7.  One"1^gftfof  track  is  0.1  m^Rg® 

768.2 

423.5 

How  long  are  (a)  35  lengths  of  track?  (b)  412  lengths  of  track? 

3.S  m_ 41.  £  m 


70  MultipiyfKi  0  whole  number  by  0.1 


OBJECTIVE 

To  multiply  a  whole  number  by  0.1 

PACING 

Level  A  All 
Level  B  All 

Level  C  1-6,  parts  (a),  (b),  (d),  and  (e); 
7 

SUGGESTIONS 

Initial  Activity  Continue  to  provide 
practice  with  multiplication  facts  by 
the  use  of  drills,  flash  cards,  games, 
etc.  Particularly  focus  on 
multiplication  by  1  for  this  objective. 
Quick  recall  of  facts  is  essential  if 
students  are  to  complete  assignments 
successfully. 

USING  THE  BOOK 

Present  the  problem  in  the  display  at 
the  top  of  the  page.  Review  with  the 
students  the  commutative  property  of 
multiplication,  i.e.,  6  X  3  =  3  X  6. 
Indicate  that  the  use  of  this  property 
will  make  the  solving  of  the  problem 
easier.  Take  the  students  through  the 
steps  displayed.  Do  several  more 
examples  on  the  board  for 
consolidation. 

You  may  wish  to  do  all  the 
questions  orally  with  the  students. 
Alternatively,  have  them  write  the 
products  only. 

ACTIVITIES 

1.  Write  a  series  of  numbers  on  the 
board.  Make  a  cutout  of  a  small 
coloured  circle  to  represent  a  decimal 
point.  Each  number  is  to  be 
multiplied  by  0.1.  Students  in  turn 
place  the  decimal  point  in  the 
appropriate  place  in  each  number. 

2.  “Flash  Card  Drill”.  Make  up 
a  series  of  flash  cards  with  whole 
numbers.  Hold  each  one  up  in  turn 
and  students  multiply  it  by  0.1. 

3.  See  the  “Input-Output”  idea 
as  described  in  the  Activity  Reservoir. 

EXTRA  PRACTICE 


1.  63 

XO.l 

2.  854 

X  0.1 

3.  528 

X  0.1 

[6.3] 

[85.4] 

[52.8] 

4.  7285 

5.  9824 

6.  6015 

X  0.1 

X  0.1 

X  0.1 

[728.5] 

[982.4] 

[601.5] 

(Continued  from  page  64) 

EXTRA  PRACTICE 


1.  (a) 

34 

(b)  62 

(c)  49 

X28 

X86 

X80 

[952] 

[5332] 

[3920] 

(d) 

32 

(e)  46 

(0  80 

X25 

X13 

X19 

[800] 

[598] 

[1520] 

2.  (a) 

46  X 

12 

[552]  (b) 

37 

X  18  [666] 

(c) 

23  X 

54 

[1242]  (d) 

87 

X  11  [957] 

(e) 

62  X 

41 

[2542]  (f) 

93 

X  10  [930] 

3.  Andrea  delivered  67  newspapers 
each  day. 

How  many  newspapers  did  she 
deliver  in  28  d?  [1876] 

4.  Mr,  Hanna  drives  56  km  each  day 
going  to  and  from  work. 

How  many  kilometres  will  he  drive 
in  33  d?  [2128  km] 

5.  Ms  Lee’s  car  uses  55  L  of  gasoline 
each  week. 

How  many  litres  would  she  use  in 
26  weeks?  [1430  L] 
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Bicycle  Rides 

Kevin  rode  his  bicycle  1  75  km  during  the  summer  "" 

Joe  rode  his  bicycle  seven  tenths  of  Kevin's  distance. 

How  far  did  Joe  ride  his  bicycle? 


Joe  rode  0.7  of  175  km 
=  0.7  X  1  75  km 
=  1 22  5  km 


175  -■ 
X  0.7  — 

122.5 


0  decimal  places 
1  decimal  place 

1  decimal  place 


Exercises 
1 


5. 


9  6 

• 

0 

(c)  8 

(d)  9 

fe)  7 

X  0  A 

X  0  7 

X  0.6 

X  0  3 

X  0.5 

m  m 

2.4 

3-5 

4  8 

2.7 

3.5 

(b) 

93 

(c)  85 

(d)  69 

(e)  52 

X  0.6 

X  0.4 

X  0.7 

X  0.9 

X  0.1 

31.2 

5475 

U-l 

5.2 

(a)  0.3  X  4 

7  |4.l 

(b)  0.6 

X  85  61-0  ;c) 

0.7  X  49  34.3 

fd}  0.5  X  61 

lb) 

987 

fc)  405 

id)  982 

(e)  853 

X  0.4 

X  0  4 

X  0.7 

X  0.8 

X  0.5 

Igl.t 

283.5 

78  5 -6 

[a]  4832 

(b) 

5937 

fcj  6502 

(d)  35  1  7 

(e)  9881 

X  0.4 

X 

0.8 

X  0.9 

X  0.2 

X  0.6 

5851.8 

lOS.^ 

54?8.<. 

(a)  87  432 

(b)  92  41 1 

fci  49  027 

(d;  38  419 

ie!  1 3  950 

X  0  4 

X 

0.3 

X  0  5 

X  0.9 

X  0.6 

34  472.8 

27  723-3 

24-  5/3.5 

34  577./ 

8370,0 

Chris  rode  his  bicycle 

1 20  km 

8. 

Gloria  rode  -36  k.m 

on  her  ten-spee' 

Yvonr=e  rode 

hers  eiaht  tenths  of  Chris' 

Marcos  -.vent  oniv 

four  tenths  of  he 

30.5 


distance 

How  far  did  she  nde? 


9fe>.0  krr> 


distance. 

How  far  did  he  ride? 


3'^.4  knn 
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USING  THE  BOOK 

Read  through  the  example  at  the  top 
!  of  the  page,  consolidating  the  ideas 
presented  in  the  Initial  Activity. 

*  Complete  Exercises  1,  2(a),  and  4(a) 

I  orally  before  assigning  the  rest. 

I  ACTIVITIES 

I  1.  Play  “Concentration”  as  described 
’  in  the  Activity  Reservoir.  Use  cards 
such  as: 


0.8  X  7 

5.6 

8X7 

56 

0.3X9 

2.7 

2.  Use  an  HMS  textbook  and  a 
spinner  (or  appropriately  labelled  deck 
of  cards)  to  play  “Flip  500”. 


Each  player  starts  with  a  personal 
total  of  500.  Players  take  turns:  (a) 
flipping  textbook  open  to  any  page  — 
randomly;  (b)  noting  the  page  number 
on  the  left;  (c)  twirling  the  spinner  (or 
taking  a  card);  (d)  multiplying  the  two 
numbers  together  (i.e.,  page  number 
and  spinner  number;  and  (e)  if  correct 
(use  a  calculator  to  check),  subtracting 
the  product  from  their  personal  totals. 
Winner  is  the  player  closest  to  zero 
after  5  turns  each. 

3.  Have  the  students  make  up 
problems  similar  to  those  shown  in 
Exercises  7  and  8  on  this  pupil  page. 
Encourage  them  to  use  the  names  of 
classmates.  Display  them  on  a  bulletin 
board.  Encourage  others  to  solve  these 
extra  problems  if  and/or  when  they 
have  time. 


OBJECTIVE 

To  multiply  whole  numbers  by  tenths 

PACING 

Level  A  1,  2,  4,  5,  7,  8 
Level  B  2-8 
Level  C  2-8 

MATERIALS 

flash  cards,  drill  sheets,  graph  paper 
for  matrices 


SUGGESTIONS 

Initial  Activity  Review  basic 
multiplication  facts  by  providing  oral 
drill  or  flash  cards,  drill  wheels  (see 
page  69,  Activity  1),  and/or 
multiplication  matrices  (see  page  64, 
Activity  2). 

Provide  an  example  problem  such 
as: 

David  has  27  coins  in  his  collection. 

His  mother  has  5  times  this  amount  in 
hers. 

How  many  coins  are  in  David’s 
mother’s  collection? 

Emphasize:  The  basic  idea 
[coins];  the  facts  [27  coins,  5  times 
that  amount];  what  is  being  asked;  the 
correct  operation  [multiplication]. 
Before  completing  the  calculation,  ask 
“Do  you  expect  David’s  mother  has 
more  or  less  coins  in  her  collection 
than  David?”  Point  out  that,  because 
the  calculation  contains  27  (i.e.,  whole 
number),  5  (whole  number  greater 
than  1),  and  “X”,  the  expected 
answer  will  be  greater  (i.e.,  5  times 
greater)  and  that  therefore  David’s 
mother  will  be  seen  to  have  more 
coins  in  her  collection. 

Repeat  using  similar  examples 
(i.e.,  whole  number  (up  to  3  digits) 
greater  than  one  multiplied  by  a 
single-digit  whole  number  greater  than 
one)  to  establish  the  pattern  and 
process.  Then,  present  a  problem  such 
as: 

Mr.  Hoffman  uses  55  L  of  gasoline 
each  week. 

Ms  Thomas  uses  0.7  of  that  amount. 
How  much  gasoline  does  she  use  each 
week? 

Solve  the  problem,  ascertaining 
the  operation  is  still  multiplication 
(key  word  is  “of’)  but  that  the  final 
answer  will  be  less  than  55  L  because 
0.7  is  less  than  1.  Repeat  with  similar 
examples. 
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OBJECTIVE 

To  multiply  whole  numbers  by  tenths 

PACING 

Level  A  1-3,  5,  7 
Level  B  2-8 
Level  C  2-8 

SUGGESTIONS 

Initial  Activity  Continue  to  provide 
practice  with  multiplication  facts  by 
the  use  of  drills,  flash  cards,  games, 
etc. 

Go  over  the  problem  that  is 
presented  in  the  display  at  the  top  of 
the  pupil  page.  Do  several  more 
examples  to  consolidate  the  concept. 

USING  THE  BOOK 

You  may  wish  to  do  Exercises  1(a), 
3(a),  and  5(a)  with  less  able  students 
before  assigning  the  rest  of  the  page. 
Stop  the  class  periodically  and  ask 
them  to  estimate  the  answers  using 
the  procedures  described  in  the  Initial 
Activity  on  page  68. 

ACTIVITIES 

1.  If  you  have  not  already  done  so,  see 
Activities  1  and  2  on  page  68.  Adjust 
the  numbers  on  the  cards  accordingly: 


312 


4.3 


112 


12.9 


2.  See  “500  Grand”  in  the 
Activity  Reservoir. 

3.  Make  a  large  telephone  dial. 


Daily  Chores 


On  Saturday,  Tim  washed  the  supper  dishes  in  25  min. 
Tina  took  1  5  times  as  long  to  do  them  on  Sunday. 

How  many  minutes  did  she  take? 


Multiply. 


25 
X  1 .5 

125 

250 

37.5 


0  decimal  places 
1  decimal  place 


1  decimal  place 


She  took  37.5  min. 


Exercises 

Calculate. 

1.  ([jj^  68 

X  1.7 


476 

■  ■■ 

6  80 

■■■ 


(d) 


I  5  C- 


26 
X  3.4 

60 
X  7.2 


(C) 


(e) 


85 
X  5.8 

27 
X  2.6 

■"70:2 


(a) 

(c) 


7.6  X  29 

220.4 

4.5  X  71 

3/9.5 


(b) 

(b) 


1.3  X  84 

m.z 

8.1  X  32 

25  9.  a 


3. 

A  485 

fb) 

602 

(c)  596 

(d)  811 

(e) 

140 

X  8.1 

X  5.8 

X  4.7 

X  3.9 

X  3.5 

4. 

(a)  6.8  X  4276 
_  29  oib.8 

3441.6 

(b)  9,1 

Z80I.1 

1  X  6035  (c) 

A9- 9/8.5 

J/6Z.9 

3,7  X  4270 

15  799.0 

49  o.P 
(d)  2,3  X  6915 

16  <904.5 

5. 

^  583 

(b) 

462 

(c)  329 

(d)  517 

(e) 

730 

X  27,4 

X  33.1 

X  40.6 

X  31.4 

X  65,1 

6. 

(a)  2407 

(b) 

6829 

(c)  8160 

(d)  3842 

(e) 

8563 

X  3.4 

X  2.6 

X  3.4 

X  2,8 

X  4  5 

7. 

Karen  worked  1 2  h  at  the  gas  station , 

8,  Lois  cleaned  her  room  in  44  min 

Gail  worked  3.6  times  as  long. 

How  many  hours  did  Gail  work?  43,2  h 


Gary  took  2.4  times  as  long. 

How  long  did  Gary  take?  |06.fc  min 


72  of  whole  numbers  by  dt’ciniais  (lentl'-sj 

ANSWERS : 

5.  Co)  15  (b)  15  <292.. 2  Cc)  13  357.4-  C6')  llo  22>3. 8  (6347  523.' 

fc.  icx)  8183.8  Cl)  11  755.4-  CO  27  744.0  /g  757. (e)  38  533 


EXTRA  PRACTICE 


1.  (a)  95 


(b)  682 


2.  (a)  276 

X  2.5 


Make  out  problems  such  as: 

(a)  Dial  a  7-letter  word.  Find  out  its 
sum.  Multiply  the  sum  by  7.8. 

(b)  Dial  your  first  name.  Find  the  sum 
of  your  name.  Multiply  the  sum  by 
24.6. 


(c) 


(e) 


(b)  380 

X  1.9 


X3.4 

X9.5 

[690.0] 

[722.0] 

[323.0] 

[6479.0] 

(c)  724 

(d)  163 

4075 

(d)  6984 

X  4.4 

X  8.2 

X  7.3 

X  8.6 

[3185.6] 

[1336.6] 

[29  747.5] 

[60062.4] 

(e)  2217 

X  3.6 

(f)  3482 

X  5.6 

4824 

(f)  7768 

X  2.9 
[13  989.6] 

X  9.5 
[73  796.0] 

[7981.2] 

[19499.2] 

72 


I 


Huncjredths  and  Thousandths 

Multiply 

95 

X  0.1 

0  decimal  places 

1  decimal  place 

95 

X  0.01 

0  decimal  places 

2  decimal  places 

395 

X  0.001 

0  decimal  places 

3  decimal  places 

9,5 

1  decimal  place 

0.95 

2  decimal  places 

0.395 

3  decimal  places 

The  sum  of  the  number  of  decimal  places  in  the  factors  is  equal  to  the  number  of  decimal 
places  in  the  product. 

Exercises 

1.  (a) 

57  0  decimal  places 

X  0.01  2  decimal  places 

X  0.01 

(C)  48 

X  0,01 

(d)  83 

X  0.01 

0,57 

■  2  dec 

imal  places 

0.b3 

0.48 

0.83 

2.  (a) 

0.01  X  49  0.44  (b) 

0,01  X  97  0.97  (c)  0,01  X 

56  0.5(o  (d) 

0,01  X  39  0.39 

0.01  X  4834-83  (b) 

0.01  X  8578.57  (C)  0,01  X 

924  9.24  (d) 

0.01  X  684  6.84 

4.  (a) 

83  0  decimal  places 

X  0.001  3  decimal  places 

(b)  65 

X  0.001 

(c)  96 

X  0.001 

(d)  55 

X  0.001 

0.  O  BJ 

■  ■■■  3  decimal  places 

0.0G5 

0.096 

0.055 

X 

834  (b)  208  (c)  769  (d)  153 

0.001  X  0.001  X  0.001  X  0.001 

(e)  429 

X  0.001 

0.534-  0.208 

0.153 

0.429 

0  001  X  7491  T.49I  (b)  0.001 

X  4685  4.685 

(c)  0.001  X  4876  4.076 

(d) 

0.001  X  5876  5.87t  (e)  0.001 

X  3471  3.47/ 

(f)  0.001  X 

2008  a.oo0 
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OBJECTIVE 

To  multiply  by  0.01  and  0.001 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Review  previous  work 
done  on  multiplying  by  0.1  (page  70). 
Have  the  children  study  the  display  at 
the  top  of  the  page.  From  the 
examples  students  should  be  asked  to 
identify  (a)  the  relationship  between 
the  number  of  decimal  places  in  the 
factors  and  the  number  of  decimal 
places  in  the  product  and  (b)  the 
relationship  between  the  numerals  in 
the  first  factor  and  the  numerals  in 
the  product  (they  are  the  same 
numerals  with  the  addition  of  the  0  as 
a  placeholder  in  the  product). 

USING  THE  BOOK 

All  or  more  exercises  can  be  done 
orally.  Alternatively  have  students 
write  the  products  only. 


( 

ij 


ACTIVITIES 

1.  Play  “Beat  the  Clock”  by  preparing 
I  examples  similar  to  the  ones  in  the 
[text.  Students  fill  in  answers  only. 

I  They  are  given  a  time  limit  and  try  to 
1  “Beat  the  Clock”. 

I  2.  Write  examples  which  show 
the  multiplicand  and  the  product  only. 
Students  have  to  determine  the 
multiplier. 

Example 

27  X _ =  2.7 

|31  X _ =  0.31  etc. 

I  3.  Make  up  2  stacks  of  cards. 

I  One  stack  has  cards  which  have  0.1  or 
1 0.01  or  0.001  written  on  them.  The 


other  stack  has  whole  numbers.  Both 
stacks  are  shuffled  and  placed  face 
down.  Each  player  in  turn  takes  the 
top  card  off  each  stack  and  multiplies 
the  numbers.  If  he  does  it  successfully 
he  wins  a  point.  The  one  with  the 
most  points  at  the  end  of  the  time 
limit  wins. 


PRACTICE 


EXTRA 

1.  52 

XO.Ol 

[0.52] 

4.  19 

XO.l 

[1.9] 


2.  376 

XO.Ol 

[3.76] 

5.  283 

XO.OOl 

[0.283] 


3.  483 

XO.OOl 

[0.483] 

6.  4890 

XO.OOl 

[4.890] 


1 
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OBJECTIVE 

To  multiply  whole  numbers  by  2-digit 
decimals  (hundredths) 

PACING 

Level  A  1-7 
Level  B  3-8 
Level  C  3-8 

RELATED  AIDS 

HMS  — DM19. 

BFA  COMP  LAB  11  —  104. 

BFA  PROB.  SOLVING  LAB  11  —  138. 

SUGGESTIONS 

Initial  Activity  Remind  students  that 
the  number  of  decimal  places  in  the 
factors  is  equal  to  the  number  of 
decimal  places  in  the  product.  Have 
the  children  study  the  display  at  the 
top  of  the  page  to  ascertain  how  this 
applies  to  the  examples  given. 

USING  THE  BOOK 

Have  your  more  able  students  do  as 
many  questions  as  they  can  writing 
only  the  product.  They  will  not  need 
to  do  as  many  questions  as  your  less 
able  students  and  should  be  assigned 
a  puzzle  or  interesting  problem  to  do 
when  they  have  completed  their 
assigned  exercises.  Your  less  able 
students  may  require  two  days  to 
complete  their  work. 


Multiplying  by  Hundredths 


Mijltipiy 

18 
X  0  48 

144 

720 

8  64 


0 

2  ci<?oir:ia! 


63  - 0  Diacbs 

X  2  4  ?  - - piacws 

44  1 
2520 
12600 


-2  d«C  :i-ial  piaca-; 


! 

15- 

1  6 1  -< -  4  decxnsi 

(Maces 

Exercises 

Copy  and  compk 

4e. 

z 

1,  0.25  X  19 

There  are  H  decimal 

places  ur  the  p 

roducl 

Z 

2.  0.57  X  536 

there  .are  B  decimal 

places  in  ‘he  p 

roduct 

^  305.5a 

3,  H  .9 

X  0  1 2 

'  0  37 

43 

X  0.48 

4  A  2.42  X  25 

60.50 

sbi  0  49  X  13 

6.37 

20.64 

fC}  7.41  X  26 

id)  4.97  X  38 

id;  14  ifr) 

1  9 

188.8b 

X  0.56 

X  0  52 

7.84- 

^.88 

ibs  .38 

iCj  45 

idi  84 

;6)  51 

X  3.4  a:.' 

X  1.36 

X  6  27 

X  8.41 

X  2.59 

S2.34 

5/.  68 

282. IS 

706.44 

132.09 

6,  (a)  4  52  X 

85  lb]  6  76  X 

41  SC) 

0  95  X  73  (d) 

8.64  X  49 

^  38^.  2.0  277.  Ife 

69.35 

423.3b 

^  m 

fbj  902 

!c)  685 

•  (Cii  418 

(e)  853 

0  Q  ■*. 

'\  2.  • 

X  0.59 

X  5  37 

X  1  74 

X  0.85 

2346.35 

532.(8 

5678.45 

1Z7.SZ 

725.05 

8.  (.3)  4873 

(b)  3321 

SO  5382 

{dj  6350 

e)  9476 

X  0.45 

X  0  68 

X  0  76 

X  0.7S 

X  4.53 

21  <12.85 

Si,58.28 

4o30.32 

495i  OO  42  926. ag 
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ACTIVITIES 

1.  Make  a  collection  of  items  such  as 
a  candy  bar,  toothpaste,  packet  of 
spices,  etc.  Do  not  show  prices.  Each 
student  is  given  an  imaginary  twenty 
dollars  to  spend.  They  are  allowed  to 
buy  what  they  want  from  the  display. 
They  may  buy  more  than  one  of  any 
item.  The  student  who  comes  closest 
to  spending  his  twenty  dollars  without 
going  over  wins. 

2.  Have  the  children  prepare  for 
an  imaginary  trip  to  a  camp  for  a 
weekend.  Using  newspaper 
advertisements,  plan  the  kind  of  food, 
the  quantity  of  each  item,  and  the  cost 
of  the  food  for  the  trip. 

3.  Have  the  students  design  a 
poster  advertising  something  for  sale. 
Underneath  they  write  one  or  more 
word  problems  pertaining  to  their 
advertisement.  The  posters  can  be 
displayed  and  the  word  problems 
solved  by  other  class  members. 


EXTRA  PRACTICE 

1.  14  2.  36  3. 

X0.28  X3.43 


[3.92] 

4.  982 

X4.36 

[4281.52] 


[123.48] 

5.  4327 

X0.72 

[3115.44] 


493 

X7.51 

[3702.43] 

6.  9916 

X  0.85 

[8428.60] 
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Multiplying  Tenths 


Multiply  0.3  X  0.5. 


0.3  or  - 


0.5- 
X  0.3- 

0.15 


■  1  decimal  place 
•  1  decimal  place 

■  2  decimal  places 


0.3  X  0.5  =  0.15 

three  tenths  X  five  tenths  =  fifteen  hundredths 


The  sum  of  the  number  of  decwnal  places  in  the  factors  is  equal  to  the  number  of  decimal 
j  places  in  the  product.  _ 


Exercises 

Multiply. 


2. 

3. 


(d) 


0.7 

<3 

0.6 

(c) 

0.5 

(d) 

0.8 

(e) 

0.9 

X  0.4 

X  0.3 

X  0.2 

X  0.7 

X  0.2 

0  20 

a. IB 

O.IO 

0.56 

0.18 

0.1  X  0.4 

@ 

0.2  X  0.3 

(c) 

0.8  X  0. 

1  (d) 

0.3  X  0.3 

(e) 

0.2  X 

0.04- 

O.oio 

O.oB 

0.04 

17.1 

(§) 

6.7 

(c) 

9.5 

(d) 

8.2 

(e) 

5.1 

X  0.5 

X  0.3 

X  0.6 

X  0.1 

X  0.9 

0.55 

2.01 

5.10 

0.82 

4.5^1 

36.5 

X  0.3 

(b) 

91.7 

X  0.8 

(c) 

82.4 

X  0.8 

BRAINTICKLe 

10. 9S 

73.3b 

65.92 

Rnd  the  rule: 

60.3 

(e) 

95.9 

When 

Jim  said  10. 

Tom 

said  1. 

X  0.3 

X  0.9 

When 

Jim  s^d  5.  Tom  said  one 

IS.OI 

8(>.3I 

When 

Jim  said  1,  Tom  said  one 

0.0  8 
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iNSWERS-- 

iraintickter  ;  0.\  . 


USING  THE  BOOK 

Discuss  the  display  at  the  top  of  the 
page,  noting  its  similarity  to  what  took 
!  place  in  the  Initial  Activity 
demonstration. 

Do  Exercises  1  and  2  orally  with 
the  students.  Do  Exercise  3(a)  on  the 
board,  drawing  attention  to  the 
^necessity  to  insert  a  zero  as  a 
blaceholder.  Assign  the  rest  of  the 
iDage. 

ACTIVITIES 

|l.  Have  the  students  complete  a 
jTiatrix  such  as: 

! 


X 

0.1 

0.2 

0.3 

etc. 

0.1 

0.2 

0.3 

etc. 

2.  Have  the  children,  in  threes, 
continue  drawing  overlaps  as  outlined 
in  the  Initial  Activity. 

3.  To  consolidate  the 
multiplication  skills  presented  thus 
far,  see  the  “Coded  Riddles”  idea 
listed  in  the  Activity  Reservoir. 


OBJECTIVE 

To  multiply  tenths  by  tenths 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

2  overhead  (10  cm  X  10  cm) 
transparencies  showing 


100  pennies,  graph  paper  (see  DM69) 

RELATED  AIDS 

BFA  COMP  LAB  II  — 103. 

SUGGESTIONS 

Initial  Activity  Pose  a  riddle  such  as: 
“I  am  a  small  coin.  I  am  one  tenth  of 
one  tenth.  What  am  I?”  After  you 
receive  the  answer,  review  the  steps 
taken  to  arrive  at  the  solution. 

What  is  the  whole  unit  of  money?  [one 
dollar] 

What  is  one  tenth  of  a  dollar?  [a  dime] 
What  is  one  tenth  of  a  dime?  [a  cent] 
What  fraction  of  a  dollar  is  a  cent? 
[one  hundredth] 

Remind  students  that  “of’  and  “X” 
mean  the  same  in  multiplication.  Thus 
one  tenth  X  one  tenth  is  one 
hundredth.  You  may  wish  to 
demonstrate  using  actual  pennies  or 
representatives  of  100  pennies  on  the 
chalkboard. 

On  the  overhead  projector,  show 
one  of  the  transparencies  which  have  a 
10  cm  square  divided  into  tenths.  Use 
a  watercolour  marker  to  colour  in  one 
tenth.  Do  the  same  thing  to  the 
second  transparency  but  use  a 
different  colour  marker.  Overlap  the 
two  transparencies  so  that  they  show 
hundredths.  Point  out  that  a 
numerical  way  of  showing  this  is: 

0.1  1  decimal  place 

XO.l  - 1  decimal  place 

01 

000 

0.01  2  decimal  places 

Repeat  this  procedure  several 
times,  each  time  showing  the  graphic 
and  numerical  forms  of  the 
demonstration  together. 

(Continued  on  page  71) 
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3.4  - - 1  decimal  place 

13.2  ■* — 1  decimal  place 

.476.7  -* — 1  decimal  place 

X  1 .4  -< - 1  decimal  place 

X  3.5  -* — 1  decimal  place 

X  3. 1  — 1  decimal  place 

136 

660 

4  767 

340 

3960 

143  010 

4,76  -• - 2  decimal  places 

46.20  — 2  decimal  places 

1  477,77  -• — 2  decimal  places 

More  Decimal  Multiplication 


Multiply. 


Exercises 

1.  m 


3. 

4. 

5. 


4,6 

X  3.2 

• 

9.5 

X  4.1 

(c) 

6.6  • 

X  5.8 

2.  (a) 

(c) 

3b  18 

8.6  X  4.3 

7.5  X  1.1 

(b) 

(d) 

i30o 

■  ■■■ 

|4.12 

■  ■ 

(d) 

3a  .IS 

9.5 

X  8,1 

(e) 

38.28 

4.9 

X  5,9 

825 

75.1S 

2811 

12.6 

X  5.8 

(b) 

43,9 

X  2,7 

(c) 

65.1 

X  4.3 

(d) 

80.7 

X  6,1 

(e)  i 

X 

mb 

5.2  X  3.8 

3.7  X  2.9 

/0.13 


73.08 

(a)  3.3  X  48.6 

lbO.36 

^  397.5 
X  6.2 


1 18.53 

(b)  5.4  X  53.9 


394 


27<7.93 

(c) 


(b) 


24M-.60 


6.  (a)  4.7  X  760.5 

3514.35 

Calculate.  Compare  the  answers  in  each  pair. 


402.8  (c)  981.3 

X  3.1  X  9.5 

TZ48T^S  4322.35 

(bi  9,3X581.4 

S401.0Z 


4^2.27 

8.7  X  35.2 

30b.24 

(d)  702.8 

X  5.5 


(d) 


141.72 

7.1  X  82.6 

58fa.4fe 

(e)  991.2 

X  4.6 


3856.40  455452 

(c)  6.5  X  800.4 


5202.(oO 


8.  (a)  4  X  (5,2  +  6.7)  47.5  X  Remember 

(b)  4  X  5.2  +■  4  X  6.7  47.5  / 

!  in  brackets. 

2nd.  Do  multiplication 

then  addition. 


7,  (a)  2  X  (3,1  +1.4)  q 
(b)  2  X  3.1  +  2  X  1.4  9 

9.  (a)  1.3  X  (2.1  +  3.2)  t.S*?  10,  (a)  3.2  X  (1 .5  +  4,6)  (452: 

(b)  1.3  X  2,1  +  1.3  X  3.2  6.81  (b)  3.2  X  1,5  +  3,2  X  4.6  («|.52. 


76  Mulliplyino  decimals.  d!Stributi'.ie  property 


OBJECTIVES 

To  provide  practice  in  multiplying 
decimal  numbers  by  decimal 
numbers  involving  tenths 
To  introduce  the  distributive  property 
of  multiplication 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11  —  103. 

CALC.  ACTIVITY  MASTERS  — 68. 

SUGGESTIONS 

Initial  Activity  Go  over  examples 
such  as  those  shown  in  the  display  at 
the  top  of  the  page.  Reinforce  the  rule 
that  the  sum  of  the  number  of 
decimal  places  in  the  factors  is  equal 
to  the  sum  of  the  number  of  places  in 
the  product. 

Present  a  problem  such  as: 

Gina  and  Paul  use  the  same  bike  for 
delivering  papers. 

They  each  have  their  own,  separate 
paper  route. 

She  travels  3.4  km  each  day;  he 
travels  2.8  km  each  day. 

How  far  would  that  bike  travel  in  six 
days? 

Point  out  that  there  are  two  ways 
of  finding  the  answer: 


1 

Gina 

Paul 

6  X  (3.4  +  2.8) 

6  X  3.4 

+ 

6  X  2.8 

i 

or 

6  X  (6.2) 

20.4 

+ 

16.8 

i 

y 

37.2 

37.2 

Repeat  using  different  numbers 
and  situations  (i.e.,  training  for  a 
cross-country  run,  swimming  lengths, 
length  of  ski  runs,  etc.). 

USING  THE  BOOK 

Allow  students  to  solve  any  2  questions 
in  Exercises  1  to  6.  The  choice  is 
theirs.  Also,  be  sure  to  remind  the 
students  about  the  order  of  operations 
rules  (i.e..  Brackets  first;  then 
Multiplication,  Division,  Addition, 
Subtraction  in  the  order  that  they 
appear).  They  will  need  this 
information  before  attempting 
Exercises  7  to  10.  These  exercises 
should  be  completed  by  all.  Be 
certain,  when  the  work  has  been 
corrected  to  point  out  the  relationship 


between  the  answers  for  the  (a)  and  (b) 
parts  of  Exercises  7  to  10. 

ACTIVITIES 

1.  Using  a  metronome,  set  an 
appropriate  speed  to  call  out 
multiplication  facts  in  time  to  the 
metronome.  Students  write  answers  at 
the  speed  dictated. 

2.  Play  “Teacher  Torture”. 
Students  make  up  questions  for  you, 
the  teacher,  to  answer.  If  you  answer 
correctly,  you  get  a  point;  if  you  are 
wrong,  the  students  must  supply  the 


correct  answer  before  claiming  a  point 

3.  See  “Input-Output”  as 
described  in  the  Activity  Reservoir. 

EXTRA  PRACTICE  1 

1.  (a)  9.6  X  32.5  [312.00] 

(b)  48.7  X  3.6  [175.32] 

(c)  150.9  X  4.8  [724.32] 

(d)  374.7  X  5.3  [1985.91]  ' 

(e)  333.3  X  3.3  [1099.89] 

2.  (a)  6  X  (4.1 +  2.8)  [41.40] 

(b)  6  X  4.1  +  6  X  2.8  [41.40] 

3.  (a)  3.7  X  (3.1 +5.6)  [32.19] 

(b)  3.7  X  3.1  +3.7  X  5.6  [32.19] 
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Multiplying  Two  Decimal  Numbers 


Multiply. 


27.3  — 
X  2.27  — 

191 1 
5460 
54600 

61  971 


•  i  aecimal  place 
■  2  decimal  places 


■  3  decimal  places 


Check  by  rounding  2  X  30  =  60. 


9.32- 
X  1.16- 

5592 

9320 

93200 

10.81  12  ■ 


—  2  decimal  places 
. 2  decimal  places 


-  4  decimal  places 


Check  by  rounding  1X9-9. 


Exercises 


0  32.3  / 

A  4.175 

3 

(c)  234  58 

2  (d)  0.001  3 

(e)  5.7684  4 

2.  Calculate.  Check  by  rounding. 

^  38.4 

Check 

4C 

74.7 

ChecK  1 

?0  " 

H  85.3  90  (< 

1j  93.6  90 

X  2.76 

X  3  X 

4  35 

X  4 

X  6.28  X'  fe 

X  2.17  X  2 

105.984 

(20  324.945 

280 

535.684 

203.112 

3.  A  45.73 

(H  6485 

(C)  1  4  63 

(d)  76.58 

(e)  43.37 

X  2.36 

X  0.14 

X  5.61 

X  4.45 

X  6  06 

(07.9228 

9.079  0 

82.0T43 

340-78  10 

2t,2.8222 

(f)  5  92  X  60.49 

358.1008 

4.  (a)  6.35  X  4.58 

29.0830 

(d)  6.42  X  5.37 

34-.4754- 

1.3  I 

X  15.37 


(9) 

1b) 

(e) 


5. 


I  4.27 
X  10.75 


3  08  X  94  1  7 
2<^O.O^ib 
76.3  X  1 .86 
141.918 
3.01  X  9  75 
£9. 34-15 

ic)  6.83 
X  27.62 


(h)  0 
(c)  5 
(f) 


/9.<18i 


45.?02S 


I86.t>44b 


(d)  5.08 

X  72.97 

2no^i£T(o 


.63  X  27.14 

(7.0982 

1.09  X  175.4 

892.78fo 
17  X  2.01 
i(o.^2.n 

(e)  63  4 

X  40.91 


25‘?3.694 


Wuitiplying  Iw-o  decimal^.  77 


yContinued  from  page  75) 

Provide  graph  paper  (or  use 
DM69)  and  divide  the  class  into 
groups  of  3.  Have  the  first  student 
It.  colour  some  portion  (less  than  one  but 
in  tenths)  of  a  10  X  10  grid  vertically. 

I  The  second  student  does  likewise  but 
I  horizontally  so  that  this  second 
[colouring  job  overlaps  the  first. 

'i  The  third  student  writes  the 
[appropriate  computation  and  states  in 
[hundredths  what  the  product  or 
(Overlap  is.  Have  the  children  change 
[roles  so  that  each  has  a  turn 
.performing  each  of  the  three  steps. 


OBJECTIVE 

To  multiply  hundredths  by  hundredths 

PACING 

Level  A  1-4 
Level  B  1  -4 
Level  C  2-5 

RELATED  AIDS 

HMS  — DM20. 

BFA  COMP  LAB  II  —  105-107. 

CALC.  ACTIVITY  MASTERS  — 79. 

SUGGESTIONS 

Initial  Activity  Continue  to  do  drills 
and  game  activities  which  involve 
quick  recall  of  multiplication  facts. 

Have  the  children  study  the 
display  at  the  top  of  the  page.  Draw 
their  attention  to  the  relationship 
between  the  number  of  decimal  places 
in  the  question  and  number  of 
decimal  places  in  the  answer. 

USING  THE  BOOK 

You  may  prefer  to  do  Exercise  1  orally 
with  the  students.  With  less  able 
students  you  may  wish  to  do  Exercises 
2(a)  and  3(a)  on  the  board  before 
assigning  the  rest  of  the  row. 

ACTIVITIES 

1.  See  “500  Grand”  in  the  Activity 
Reservoir. 

2.  Provide  partially  blank 
multiplication  questions  to  play  “Tic 
Tac  Times”. 


47.6 

X2.38 

□  DoS 
Id  ddO 
9n  ddO 

113.288 

Players  fill  in  appropriate  correct 
numbers.  “Tic  Tac  Toe”  rules  apply. 
The  first  person  to  write  three 
numerals  horizontally,  vertically,  or 
diagonally  gets  the  product.  The 
player  with  the  highest  product  total 
after  5  games  wins. 

3.  Have  the  children  (using 
calculators  to  check)  help  make  up 
partially  blank  “Tic  Tac  Times” 
sheets  for  Activity  2  above.  Have  them 
vary  the  multiplicands  and  multipliers 
(i.e.,  number  of  decimal  places,  etc.). 


OBJECTIVE 

To  multiply  using  thousandths  and 
ten  thousandths 

PACING 

Level  A  1-3 
Level  B  2-4 
Level  C  2-5 

RELATED  AIDS 

BFA  COMP  LAB  II  —  108,  109. 

SUGGESTIONS 

Initial  Activify  Go  over  the  examples 
in  the  display  at  the  top  of  the  page 
drawing  attention  to  the  number  of 
decimal  places  in  the  question  and  the 
corresponding  number  of  decimal 
places  in  the  answer.  With  less  able 
students  you  may  also  wish  to  draw 
particular  attention  to  the  second 
example  which  shows  multiplication 
by  4  digits. 

USING  THE  BOOK 

Assign  the  exercises.  You  may  wish  to 
complete  several  examples  orally  with 
some  of  the  students.  Less  able 
students  might  also  benefit  from 
completing  their  work  on  graph  paper, 
to  help  keep  columns  of  numbers 
properly  aligned. 

ACTIVITIES 

1.  Divide  the  class  into  2  teams.  Each 
member  of  a  team  makes  up  a 
question  similar  to  the  ones  in  the 
exercise.  At  a  given  signal  each 
member  passes  his  question  to  a 
member  of  the  opposing  team  who 
solves  it.  The  team  with  the  largest 
number  of  correct  solutions  wins. 

2.  If  you  have  not  already  done 
so,  see  the  “Tic  Tac  Times”  idea 
described  in  Activity  2  on  page  77. 

3.  See  the  “Square  It”  idea 
described  in  the  Activity  Reservoir. 


More  Decimal  Places 


Multiply. 


382- 
X  0.476 

2  292 
26  740 
1  52  800 

181.832  ■ 


0  decimal  places 
3  decimal  places 


3  decimal  places 


94.3  . 1  decimal  place 

X  0. !  763  4  decimal  places 


2  829 
56  580 
660  100 
943  000 

16.625  09 


■  5  decimal  places 


Exercises 


m 

1  57 

^  385 

(d)  902 

(e)  4483 

X  0,001 

X  0,014 

X  0.407 

X  0,239 

X  0  746 

0.0  82 

0.798 

(50.095 

2(5. £78 

J344.3(8 

2.  (a)  37  (b) 

85 

(c)  368 

(d)  485 

(e)  8563 

X  0,0761  X 

0  1  358 

X  0,2074 

X  Q.0003 

X  0,0261 

Z.8IS1 

11.5430 

74.3232 

0./455 

223.4943 

3.  ^  48  •  lb} 

25 

(c)  603 

(d)  764 

(e)  946 

X  4.176 

X  6.284 

X  8.481 

X  2.702 

X  5.817 

^200.448 

(57. /OO 

51(4.043 

20b4.328 

5S02.B82 

4-  m  13,74  X  0.762 

(b)  26, 

51  X  8.108  {C! 

81.04  X  9.121 

(d)  60.43  X  0,009 

^  /04b9  88 

214.943  08 

739.145  84 

O.S43  87 

6.  (ai  5,3  X  0.4009 

(b)  7.5 

X  0.0174  (c) 

46  6  X  2  1 605 

(d)  13.7X4.1267 

2..I24  77 


0./30  50 


I00.4b3  25 


5b. 535  74 


BRAINTICKLER 

Multiply  37  by  each  of  these  numbers:  3,  6,  9,  12. 
Your  produets  will  be  interesting.  Three  more  numbers 
larger  than  1 2  continue  the  pattern.  What  are  they? 


78  Mijllifilvtng  tllec'.irti;-,!';  by  S  lliid  4  bioci; 

ANSWERS,  •• 

Bramtick\e:r  ni,  333,  444 
/5,  18,  21 


EXTRA  PRACTICE 


1. 


(a)  59 

X0.146 


(b)  382 

X0.147 


(d)  449 

X3.156 


(e)  948 

X2.685 


[1417.044]  [2545.380] 


(c)  29 

X8.176 


[8.614]  [56.154]  [237.104] 


2.  (a)  8113X2.112  [17  134.656] 

(b)  2404  X  0.335  [805.340] 

(c)  16.8  X  9.999  [167.9832] 

(d)  47.34  X  0.001  [0.047  34] 

(e)  500  X  0.05  [25.00] 


78 


Tune  Up 

Calculate 

1. 

(a) 

9  X  7  fai 

(b) 

3X82^  (c)  6 

X  0  0  (d)  7  X  5  35 

(e)  4X9-^ 

2. 

(a) 

3  X  1 4 

(b) 

9  X  28  252  (c)  7 

X  65  455  (d)  1  X  84  84 

(e)  6  X  93  550 

3. 

(a) 

23  X  47 

1001 

(b) 

25  X  87  (c)  68  X  41  (d)  51  X  32 

ZnS  27  88  l<o32 

(e)  35X^^3 

4. 

(a) 

78  X  448 

34  144 

(b) 

87  X  379  (c)  35  X  107  (d)  29  X  $2.83 

32  973  3745  $  82.07 

(el  84^><J943 

5. 

(a) 

205  X  876 
(79  S80 

(b) 

632  X  449  (c)  902  X  817  (d)  430  X  259 

883  7fc8  73fc  734  III  370 

(e)  IO63X  36^5^ 

6. 

(a) 

10  X  64 
fo40 

(b) 

100  X  83 
8300 

(c)  1  X  $8.37 

$8.37 

(d) 

1000  X  $6.82 
$0820.00 

Calculate.  Compare  the  answers  in  each  pair. 

7. 

(a) 

7  X  6  =  42 

(b) 

6  X  7  42 

8.  (a)  15X3  45 

(b) 

3  X  15  45 

9. 

(a) 

100  X  56 
SfcOO 

(b) 

56  X  100  10.  (a)  6X(2.3+1.9) 

5t>oO  as.  2 

(b)  6X2. 3  +  6X1. 9 

25.2 

11. 

(a)  4X(3.7  +  2.6)  2b.2  12.  (a)  1.8  X  (0.5  +  3.7)  7.Slo  13.  (a) 

7.1  X(3.3+1.0)  30.53 

(b)  4X3.7  +  4X2.6  26.2 

(b)  1. 8X0.5  + 

1. 8X3.7  7.5t>  (b) 

7.1X3.3+7.1X1.0  30.53 

Calculate. 

14. 

(a) 

2  X  $7.34 
^  14.  (&8 

(b) 

6^X  $3.75 
$22.50 

(Cl  3Jj|2748 

(d) 

5  X  $352.15 
$1700.75 

15. 

(a) 

0.1  X  25 
2.5 

(b) 

0.4X^5|3 

(c)  0.7^^^351 

(d) 

0.6  X  7685 

4011.0 

16. 

(a) 

4.8  X  97 
4fc5.fe 

(b) 

(c)  4.5  X  596 

2le82.0 

(d) 

3-8  X  ,3852 

14  037.0 

17. 

(a) 

0.01  X  3 
0.03 

(b) 

0.001  X  481 
0.481 

(c)  0.01  X  582 
5.82 

(d) 

0.001  X  693 

0093 

18. 

(a) 

4.76  X  7 
33  32 

(b) 

6.85  X  93 
t>37.05 

(c)  0.76  X  4735 
3598. fco 

(d) 

3.03  X  517 
(500  51 

19. 

(a) 

0.9  X  0.5 

0.-45 

(b) 

0.5  X  4.6 
2.3o 

(c)  0.4  X  60.5 
24.20 

(d) 

0.7  X  99.6 

09.72 

20. 

(a) 

5.7  X  6.8 
38.7fo 

(b) 

7.3  X  30.7 
224.11 

(d) 

6.2  X  600.8 

3724.90 

21 

(a) 

4 

(b) 

(d) 

2.76  X  10.71 

29.559  0 

Practice  7S 

( 


OBJECTIVE 

To  provide  practice  in  multiplication 

PACING 

Level  A  All  the  rows,  but  not 

necessarily  all  the  examples 
Level  B  All  the  rows,  but  not 

necessarily  all  the  examples 
Level  C  The  even  number  rows,  but 
not  all  the  examples 

SUGGESTIONS 

Initial  Activity  On  the  board,  with 
the  students,  do  one  example  of  each 
type  of  multiplication  presented  in  the 
exercise.  This  will  review  the  concepts 
taught  thus  far. 

USING  THE  BOOK 

Rows  1  and  2  may  be  done  orally  with 
the  students.  If  all  the  examples  are  to 
be  done  by  the  students,  do  this  page 
over  2  and  maybe  even  3  lessons, 
depending  on  the  ability  of  your 
students.  Alternatively,  allow  your 
students  to  choose  any  2  questions  to 
solve  in  each  row.  Ask  them  to  write 
down  in  advance  the  number  of 
questions  they  think  they  will  answer 
correctly. 

Provide  appropriate  remedial 
work  for  students  who  experience 
difficulty  with  any  of  the  kinds  of 
questions  in  this  exercise. 

ACTIVITIES 


1.  Provide  graph  paper.  Have  the 
students  graph  their  results. 

2.  Copy  some  of  the  exercises 
onto  cards.  Use  this  deck  to  play 
“Football”  as  described  in  the  Activity 
Reservoir. 

3.  As  above,  use  some  of  the 
exercises  printed  onto  cards  to  play 
“Road  Rally”  as  described  in  the 
Activity  Reservoir. 


I 


! 
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OBJECTIVE 

To  solve  word  problems  involving 
multiplication 

PACING 

Level  A  1-6 
Level  B  All 
Level  C  2-8 

VOCABULARY 

contestant,  spectator 

MATERIALS 

collection  of  stories  and  articles 
pertaining  to  sports,  feats  from 
ancient  Greek  myths,  modern  day 
events;  Guiness  Book  of  World 
Records 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  89, 
93,  95,  97,  101,  113 

SUGGESTIONS 

Initial  Activity  Tell  students  the 
story  of  Pheidippides  the  Athenian 
messenger  who  died  after  running 
from  Marathon  to  Athens  to  tell  of  a 
victory  over  the  Persians.  His  run  is 
the  origin  of  our  marathon  races.  Ask 
students  to  contribute  what  knowledge 
they  have  of  famous  athletes  and  their 
achievements  in  the  realm  of  sports. 


Canada  Games 

Contestants  from  all  the  provinces  were  gathered  to  compete  in  a  variety  of  events, 

1.  150  cans  of  balls  were  bought  for  the  tennis  event. 

Each  can  contained  3  baits. 

How  many  balls  were  there  altogether?  TSO 

2.  After  the  games,  used  tennis  balls  were  sold  for  $1 .25  a  can, 

Hans  bought  1 5  cans. 

How  much  did  he  pay?  $  l9'75 
How  much  change  did  he  receive  from  $20.00?  $  I 

3.  The  contestant  from  Quebec  ran  the  obstacle  course  in  30.6  s. 

The  contestant  from  Alberta  took  1 .05  times  as  long. 

What  was  the  time  taken  by  the  contestant  from  Alberta?^^^ 

4.  The  distance  around  the  bicycle  track  was  550,5  m. 

Each  contestant  had  to  cycle  around  the  track  3,5  times, 

How  far  did  each  contestant  cycle?  t>r\ 


80  Word  problems,  multiplication 


USING  THE  BOOK 

Ascertain  that  all  students  understand 
the  words  used  in  each  problem  before 
assigning  them.  You  may  wish  to  do 
the  first  problem  on  the  board  to 
review  the  format  you  may  wish  to 
have  them  follow  for  setting  down 
word  problems  (see  Professor  Q,  pages 
17  and  22). 

Exercise  7  involves  the 
computation  of  average.  You  may 
wish  to  conduct  a  brief  review  of 
average  as  it  pertains  to  average  score 
over  3  or  4  attempts  and  how  to 
calculate  it  (i.e.,  total  number  of 
points  divided  by  number  of  tries 
equals  average  points  per  try). 
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5.  There  were  rows  of  seats  for  spectators  to  watch  the  swimming  event. 
There  were  435  rows. 

Each  row  had  26  seats. 

How  many  seats  altogether?  1 1  310 


6. 


7. 


8. 


1^  r  -ft 


P(  evince 

Score 

Total 

Ontario 

B.C. 

362 

385 

r 

389 

413 

J 

405 

415 

\y  ^ 

In  bowling,  what  was  the  total  score  of 
the  contestant  from  Ontario'i'  1154? 

What  was  the  total  score  of  the  contestant 
from  B.C.? 

Who  won  and  by  how  much?  „  „  , 

6.C.  bj  lo3 


What  was  the  total  score  for  the 
contestant  from  New  Brunswick'^  j^p 
What  was  the  average  score? 

What  was  the  total  score  for  the 
contestant  from  Saskatchewan? 

What  was  the  average  score?  30 

Who  won?  -r,  1  • 

It  cx.  -Lie . 


New  Brunswick  Saskatchewan 

The  price  of  a  one-day  ticket  was  $2.75 
The  price  of  a  three-day  ticket  was  S7.25. 

26  436  people  bought  one-day  tickets. 

1 5  307  people  bought  three-day  tickets. 

Vi/hat  was  the  total  amount  of  money  made  from  ticket  sales? 

^163  bT4.75 


ACTIVITIES 

1.  Make  collages  from  cut-up 
magazine  pictures  depicting  sports. 

2.  Students  should  be  encouraged 
to  do  further  reading  on  athletics  and 
athletes  from  the  collection  of  books 
you  have  assembled. 

3.  You  may  wish  to  have  students 
compose  short  verses  about  athletes 
and  their  feats. 

Example 
A  limerick: 

There  once  was  a  sprinter  from  B.C. 
Who  developed  severe  “water  on  the 
knee’’ 

My  running  days  are  done 
Now  I  won’t  have  any  fun 
Said  the  poor  sprinter  from  B.C. 

4.  To  provide  practice  in 
choosing  the  correct  operation  for 
word  problems,  see  Activities  1  and  2 
for  pages  22  and  23. 
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OBJECTIVES 

To  show  a  model  that  illustrates  the 
distributive  property  of 
multiplication 

To  provide  practice  in  using  the 
distributive  property 

PACING 

Level  A  1,2 
Level  B  1,2 
Level  C  All 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS —68. 

SUGGESTIONS 

Initial  Activity  Study  the  display  at 
the  top  of  the  page.  Ask  the  students 
to  indicate  the  relationships  between 
Method  1  and  Method  2,  i.e.,  the  5 
groups  of  6  are  now  shown  as  5 
groups  of  4  plus  5  groups  of  2. 

Ask  students  to  draw  an 
illustration  showing  8  groups  of  3. 
Have  them  draw  an  illustration 
showing  3  groups  of  3  plus  5  groups 
of  3.  Ask  if  they  can  suggest  any  other 
grouping  of  3  (e.g.,  4  groups  of  3  plus 
4  groups  of  3,  2  groups  of  3  plus  6 
groups  of  3,  etc.). 

With  more  able  students  you  may 
wish  to  refer  to  the  distributive 
property  by  name. 


Finding  Products  in  a  Different  Way 


Here  are  two  methods  for  finding  a  total  number  of  marbles- 


Exercises 


Use  Method  2  to  find  each  product 


1.  9  X  1  1  =  9  X  (10  +  1) 

X  1 3  (04 

^2  X  1 4  2S 

(cj  4  X  17^8 

-  (9  X  1  0)  +  (9  X  1 ) 

(^  3  X  1  5  45 

(e)  7  X  12  84 

(f)  6  X  18  lOS 

=  ■ 

(g)  5X12 

(h)  9X17  '55 

(i)  4  X .  1 6 

= 

(j)  6X11  <9^0 

(k)  3X18  54 

(i)  8  X  15  12-0 

2.  5  X  364  =  5  X  (30  +  6  4} 

01^8  X  42  ^36 

^7  X  83  581 

(C)  4  X  76  '304 

=  (5  X  30)  +  (5  X  6  4) 

6  X  39  234 

(e)  4  X  72  288 

(f)  8  X  53  424 

1^3  X  67.3  . 

(h)  9  X  22.6 

(i)  4  X  64.1 

==  ■182 

(j)  7  X  42.3 

(k)  3  X  35.6 

(i)  6  X  28.9 

3.  23  X  74  =  23  X  (^0  +  4}  ^ 

(aj  53  X.  42 

(b)  65  X  27 

(ci  31  X  85  ' 

=  (23  X  « )  +  (23  X  ■) 

lUio 

(d)  82  X  49 

(e)  68  X  91 

(f)  36  X  36 

-  ■  4-  ■ 

(g)  76  X  45 

(h)  92  X  8 1 

(i)  77  X  19 

no2. 


USING  THE  BOOK 

You  may  wish  to  do  this  page  over  2 
days.  Go  over  orally  the  example  done 
in  Exercise  1.  Do  parts  (a),  (b),  and  (c) 
on  the  board  with  the  students.  Assign 
the  rest  of  the  exercise. 

Go  over  the  example  done  in 
Exercise  2.  Remind  students  of  the 
short  method  of  multiplying  by 
numbers  such  as  20,  30,  etc.  Do  parts 
(a),  (b),  and  (c)  with  the  students. 
Assign  the  rest  of  the  exercise. 

Assign  Exercise  3  to  your  more 
able  students. 


ACTIVITIES 

1.  Have  students  show  the  distributive 
property  for  various  multiplication 
statements  using  the  number  line. 
Example 


3  ¥  S  <■  7  r  9  /o  //  /»  /J  /f  /<-  /<  /7 


5X3=  (3X3)  +  (2X3)  =15 


/'ANSWERS'- 

a.  (3'^  aoi.3  CM  ao3.4  Ci)  25(o.4  CO  2.^(0. \  CM  lOlo.S  C\)  173.4 


3.  Cq)  222fc  Cb)  1755  Cc")  2.(o35 
(.g)  3420  CM  7452-  C')  l4(o5 


2.  Have  the  students  use  graph 
paper  to  show  the  distributive 
property  for  various  multiplication 


3.  Have  the  children  make  up 
“fill-in-the-blank”  examples  of  the 


40f8  Ce)  6188  C?)  i28(o 


distributive  property  for  exchange  witl 
classmates. 

26  X  14.5  =  26  x(10  +  4.5)  ■ 

=  (26  X  10)  4- (26  X  □) 

=  □  +□  i 

=  □ 

EXTRA  PRACTICE 

Calculate  using  Method  2. 

(a)  4X19  [76]  (b)  9  X  36  [324] 

(c)  3  X  48.4  [145.2]  (d)  6  X  52.8  [316.8] 


82 


Another  Way  to  Multiply 

Here  is  an  interesting  way  to  firKi  the  product  ot  two  nunsbers. 

Tc  find  the  product  of  20  and  15.  foliova  ihese  steps 


I 

i 


10  30 

6  60 

2  120 


1  240 


7  /•> 

- 

5 

.50 

60 

1  ■'>C' 

1 

240 

60 

240 

300 

15 
X  20 

300 


OBJECTIVE 

To  show  another  way  to  multiply 

PACING 

Level  A  Optional 
Level  B  Optional 
Level  C  Optional 

USING  THE  BOOK 

With  your  more  able  students  you 
may  wish  to  assign  the  page  without 
preliminary  explanations.  Ask  them  to 
study  the  example  in  the  book  and 
then  do  Exercise  1.  If  they  do  this 
successfully,  assign  Exercises  2  to  6. 

With  less  able  students  you  may 
wish  to  do  work  on  the  example  step 
by  step  on  the  board,  having  the 
students  work  along  with  you.  Do 
Exercises  1  and  2  on  the  board,  then 
assign  the  rest  of  the  exercises. 


Exercises 

Use  fhis  method  to  find  the  fotiowing  products. 


!.  4  X  26  104-  2,  16  X  45  720 


3.  28  X  56  I5t,8 


4  34  X  385  i2>  OlO  5.  56  X  144  80fe4 


6.  324  X  479  155  I'tfc 


A,:iiv.iv  83 
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Fore! 


A  box  of  golf  balls  costs  $6,95, 

The  golf  professional  ordered  72  boxes. 
How  much  did  he  pay? 

Actual 

Estimate  by  rounding  before  multiplying. 

$6,95 

$6.95  is  rounded  to  S  7,00 

X  72 

1  390 

72  is  rounded  to  70 

48  650 

$490,00 

$500.40 

Estimated  answer  is  $490,00, 


Actual  answer  is  $500,40, 


Exercises 

1.  Round  the  money  to  the  nearest  dollar.  Round  ecHch  number  to  the  nearest  10. 
Then  multiply  to  find  the  estimated  product, 

^  $4.68  $5.00  (b)  $9.02  (c)  $8.86  (d)  $6.07 

X  49 


X  31 


X  30 


12 


X  84 


(e)  $5.97 

X  68 


^450.00  ^4S0.oo  ^420.00 

2.  Round  each  number  to  the  nearest  hundred  to  find  the  estimated  product. 

Then  find  the  actual  product. 

m  7^8^  1^1  =  ““  (b)  3^  X  72^6^2“  “‘’Sd'rx  3^®1 ^ 

^  fc7  318  3fc3  2“?  413  ofc8  <1 580  7g+- 

3.  1 93  golfers  paid  an  entry  fee  of  $1 5,75  each  to  compete  in  a  golf  tournament. 

Estimate  the  amount  paid  in  entry  fees.  $3040.00 


4. 


5, 


6. 


The  average  cost  of  each  prize  for  the  tournament  was  $17.45, 

Estimate  the  total  cost  of  48  prizes,  ^  330. 00 

The  average  distance  travelled  by  each  competitor  to  the  tournament  was  48.7  km. 
Estimate  the  total  distance  travelled  by  the  1 93  competitors,  3300  Km 

One  spectator’s  ticket  costs  $6,25.  14  913  tickets  were  sold. 

Estimate  the  total  amount  collected  in  ticket  sales.  .  _ 

$  8*1  400.00 
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OBJECTIVE 

To  estimate  products  by  rounding 
both  factors,  then  multiplying 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

professional,  tournament,  competitor, 
spectator 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 17, 
51. 

SUGGESTIONS 

Initial  Activity  Review  rounding 
rules  —  less  than  5,  round  to  previous 
unit;  5  or  more,  round  to  the  next 
unit  (see  pages  12  to  14). 

Present  a  sample  problem  such  as: 
T-shirts  cost  $4.95  each. 

How  much  for  32  shirts? 

Discuss  estimates,  how  they  are 
made,  why  we  make  them  (they  can 
help  tell  if  answers  are  “about  right”; 
we  don’t  always  need  exact  answers, 
etc.);  $4.95  -►$5,  32 -►30, 

$5  X  30  =  $150.  They  will  cost  about 
$150. 

USING  THE  BOOK 

Read  through  the  example  situation  at 
the  top  of  the  page.  Note  its  similarity 
to  the  problem  presented  in  the  Initial 
Activity. 

Assign  the  exercises.  Be  sure  to 
clarify  that  estimated  answers  only  are 
required.  Be  sure  to  compare  the 
various  answers  to  actual  amounts  at 
some  point  in  the  lesson  (i.e.,  during 
or  after  marking).  Emphasize  how 
close  the  estimates  and  actual  answers 
are.  Note  also  that  the  estimates  were 
(a)  quickly  done  and  (b)  sufficient  to 
give  a  “rough  idea”  of  what  the 
answers  would  be. 

You  may  wish  to  have  your  less 
able  students  read  the  problems  orally 
and  ensure  that  they  understand  them 
before  assigning  the  exercises. 

ACTIVITIES 

1.  See  Activity  1  on  page  12. 

2.  See  “Eraser”  as  described  in 
the  Activity  Reservoir. 


3.  Using  newspaper 
advertisements  and  catalogues,  have 
students  estimate  the  cost  of  (a) 
building  a  dog  house,  (b)  planting  a 
vegetable  garden  and/or  (c)  some 
other  relevant  project. 

4.  Prepare  (have  the  children 
help)  Estimate  the  Product  cards  as 
shown. 


Circle  the  best  estimates. 

(a) 

28 

X3 

85 

90 

95 

(b) 

432 

X  5 

2000 

3000 

4000 

(c) 

$7.85 
X  19 

$140 

$150 

$160 

EXTRA  PRACTICE 

1.  Books  were  on  sale  for  $2.95  each. 
392  books  were  sold. 

What  was  the  estimated  amount 
received  from  the  sale? 

What  was  the  actual  amount 
received? 

2.  Decorated  T-shirts  are  priced  at 
$7.95. 

About  how  much  would  it  cost  to 
buy  a  classroom  set? 

Exactly  how  much  would  it  cost? 

3.  Gasoline  costs  Ms  James  34.4  cents 
for  each  litre. 

About  how  much  for  57  L? 

Exactly  how  much? 

4.  There  are  about  32  children  in  each 
class  in  Sand  St.  School. 

There  are  18  classes. 

About  how  many  children  in  the 
school? 
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The  Volleyball  Tournament 


There  are  20  players  on  a  team. 
There  are  5  teams, 

*  How  many  players  altogether? 

Multiply,  20  X  5  =  N 
100  =  N 

'  There  are  100  players  altogether. 


A  ni^ber' sentence  with  an  equals  sign  is  called  an  equation. 


■  Exercises 

i  Write  the  value  for  each  letter  that  makes  the  equation  true, 

1 A  4  X  8  =  N_32  a  7  X  9  =  d  (,3 

3.  10X6  =  n£,o 

,  ?  =  N  32 

?  =  d 

?  =  n  fcO 

;  4.  8  X  7  =  e  S(o 

5.  8  X  13  =  B 

6.  6  X  1  5  =  R  90 

i  7.  3X18  =  N54 

8.  9  X  16  =  A  144 

9,  7  X  18  =  B  i2h 

j  10,  8  X  14  =  D  lie 

11.  5  X  14  =  E  70 

12.  4  X  46  =  r  184 

’13.  6  X  39  =  n  22,4- 

14.  8  X  64  =  2.  612. 

15.  5  X  348  =  R  n40 

;  16.  7  X  272  =  b  1904- 

17.  3  X  460  =  E  1380 

18.  8  X  507  =  N  405b 

!  19.  4  X  3  =  b  X  6 

20.  r  X  14  =  20  -  6 

21.  9  X  n  =  63  -1-  9 

12  =  b  X  6 

r  X  14  =  14 

9  X  n  =  72 

i  ?  =  be 

r  =  ?  1 

CO 

tl 

c 

;  Copy  and  complete. 

S  4 

f  22.  7  -f  9  =  R  X  4 

23.  3  X  (4  4  1)  =  2  -f 

24.  (20  -  8)  X  2  =  N  24 

;25.  5-+-6-l-9  =  4X'i 

26.  9  X  9  =  1 00  -  f 

27.  6  X  5  =  y  X  30 

‘  28.  48  =  (5  X  10) 

29.  ^-+^  +  6=  3X4 

30.  6  X  3  =  ^  -1-  12 

‘  6 

Other  po&sible  atNSwers. 

/o 

;  31.  42  -  a  =  9  X  4 

32.  8  X  5  =  60  -  S  20 

33.  (4  X  7)  4  B  =  (6  X  6)  -h  2 

[34.  n4-5-+b  =  5X5 

35.  (8  X  7)  -f-  4  =  72  -  f 

36.  ^  +  (6  +  7)  =  6  X  4 

other 


Solving  oquiitions 
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OBJECTIVES 

To  review  equations 
To  provide  practice  in  working  with 
equations  in  multiplication 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Review  the  concept  of 
equations  (see  page  19).  Be  sure  to 
mention  (a)  the  use  of  letters  of  the 
alphabet  to  stand  for  unknowns  and 
(b)  the  “balanced”  feature  of 
equations  (i.e.,  each  side  of  the  “=” 
symbol  is  equal  in  value). 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  page  together.  Point  out  that,  in 
this  example,  we  let  “N”  stand  for  the 
number  of  players  altogether. 

Complete  Exercises  1,  2,  and  19 
to  21  orally  before  assigning  the 
exercises.  Be  sure  that  the  children  are 
familiar  with  an  accepted  answer 
format  (i.e.,  copy  and  complete?;  show 
each  step?;  answers  only?).  Note  that, 
for  Exercises  1  to  18,  the  unknown 
remains  by  itself  on  the  right  side  of 
the  symbol.  Exercises  19  to  21  are 
partially  complete  to  serve  as  a 
thinking  guide  as  to  what  to  do  when 
the  unknown  represents  a  missing 
factor,  addend,  subtrahend,  etc.  as  in 
Exercises  22  to  36. 


ACTIVITIES 

1.  Play  the  game  “Simon  Says”,  using 
the  multiplication  facts.  The  teacher 
says  “Simon  Says  4  X  3”;  students 
answer  “12”.  If  the  teacher  does  not 
say  Simon  Says,  then  no  answer 
should  be  given.  Students  who  do 
respond  are  eliminated.  The  last 

i  student  left  wins. 

2.  See  the  “Coded  Riddles”  idea 
in  the  Activity  Reservoir. 

3.  See  “Number  Sentence”  as 
described  in  the  Activity  Reservoir. 
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Using  Equations 


Karl  rode  his  bicycle  to  and  from  work  each  dayr 
The  round  trip  was  14.7  km. 

He  worked  227  d  in  a  year 
How  far  did  he  ride  in  a  year? 

Write  an  equation:  14.7  X  227  —  .o 

t  \ 


/ 

KlIorriHilef. 
per  ciay 


HLiiT-ber 


star^cis  for  U;tai 
nijfnb.er  ct 
Kiinnietros 


Solve  the  equation:  14.7  X  227  -  3336.9 
Write  a  staterneni:  Karl  rode  3336  9  km  ir*  a  year 


Exercises 


She  sold  each  one  for  $64.50. 


She  paid  bills  of  $17,35  and  Si  2  08 


How  much  did  she  receive'^  ^ 

23X  $  b"1-.50  =  4  I4-&3.50 


How  much  did  ,Bhe  have  left?  .  I 

^35.00 -<*I7.35  +  $I2.08)=$E 


86  Wiitin:;  ■•■ciis-rcris  lex  ixoMyr-is 


2.  Mario  has  $275, 

Benny  has  twice  as  much  as  Mario 
How  much  does  Bennv  have? 

i  275  X  a  =  •$  550 

'I.  Tom  saved  $5.75  a  week  for  7  weeks 
He  spent  $20  00  of  what  he  had  saved 
fdr  a  birthday  gift. 

How  much  did  he  have  left? 

$5.75X7-  $20.00  =  $20.25 

ik  E.  Lois  had  $35  00 


OBJECTIVE 

To  write  equations  for  word  problems 

PACING 

Level  A  1-3,  5 
Level  B  1-5 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  79. 

SUGGESTIONS 

Initial  Activity  Pose  the  problem: 
There  are  627  students  in  the  school. 
395  are  girls. 

How  many  boys?  (Substitute  your  own 
school  figures.) 

Ask  the  questions: 

1.  What  are  we  told?  [627  students, 
395  are  girls] 

2.  What  are  we  to  find  out?  [how 
many  boys] 

3.  How  shall  we  do  it?  [subtract 
number  of  girls  from  total  number 
of  students] 

4.  How  shall  we  write  this  in  equation 
form?  [627  -  395  =  N] 

Emphasize,  if  necessary,  the 
components  of  the  equation. 


627  - 

395 

=  N 

X 

1 

Total 

Girls 

Must  be  all 

number  of 

other  students 

students  in 

in  school  who 

school 

are  not  girls 
—  that  is,  boys 

USING  THE  BOOK 

Go  over  the  example  in  the  display  at 
the  top  of  the  page. 

With  less  able  students,  you  may 
wish  to  read  the  problems  orally, 
before  assigning  them.  Exercises  4  and 
6  are  2-step  problems  and  will 
therefore  require  more  complicated 
equations.  For  these,  you  may  wish  to 
remind  the  students  about  the  use  of 
brackets  and/or  the  order  of 
operations  rules. 

ACTIVITIES 

1.  To  provide  practice  in  operations 
as  they  apply  to  word  problems  and 
equations,  provide  an  exercise  such  as: 


Write  and  solve  an  equation  for  each  problem 

1.  A  book  has  21 1  pages 

There  are  12  copieis  of  the  book. 

How  many  oaoes  altoaether'^ 

211  X  =  2532 

3.  Wong  ran  1 500  m 

Lee  bicycled  5  times  that  dislance. 

How  far  did  Lee  bicycle'i* 

1500X5  =  7500 

5.  Linda  raised  23  sheep 


Fill  in  the  empty  spaces  in  this  chart. 
The  first  one  has  been  done  for  you. 


Facts 

Solution 

Operation 

1.  7, 12 

19 

addition 

2.  3.6, 5.8 

addition 

3.  726,527 

subtraction 

4.  819,20 

799 

5.  0.5, 6.0 

6.5 

6.  0.5, 6.0 

3.0 

7.  27,3 

division 

8.  100,0.01 

addition 

2.  See  “Number  Sentence”  as 
described  in  the  Activity  Reservoir. 

3.  Have  the  students  create  their 
own  “fill-in-the-blank”  charts  (as  in 
Activity  1)  for  exchange  with  other 
groups  or  classmates. 


EXTRA  PRACTICE 

Write  equations  for  each  problem. 
Solve  it. 

1.  There  are  seven  days  in  each  week. 
How  many  days  in  12  weeks? 

2.  There  are  twenty-four  hours  in  one 
day. 

How  many  hours  are  there  in  1 
week? 

3.  Marilynne  has  $26.50  in  the  bank. 
She  spends  $8.99  for  a  record 
album. 

How  much  does  she  have  left? 

4.  Mary  bought  6  cans  of  soup. 

Each  can  cost  61$. 

How  much  change  did  she  receive 
from  $5.00? 

5.  Mr.  Hill  works  8  h  a  day. 

He  works  5  d  a  week. 

Last  week  he  also  worked  4  h 
overtime. 

How  many  hours  did  he  work  last 
week? 
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Play  Ball 


The  sports  stadium  has  3255  seats. 

For  1 57  baseball  games  the  stadium  was  filled. 
How  many  people  attended  these  games? 


Write  an  equcition: 


3255  .X  157  =  N 
5 1  1  035  =  N 


3255 
X  157 

22  785 
162  750  o 
325  500 


I  511  035  people  attended  the  games 


511  035 


Exercises 

;  1.  A  3516  (b)  6857 

(c)  7924 

(d)  8923 

(e)  5374 

I  X  231  X  473 

X  649 

X  917 

X  753 

3  243  36/ 

3  142  676 

8182  39/ 

4  046  622 

'  2.  (a)  476  X  68  527 

(b) 

339  X  84  359 

(c)  763  X  38  027 

_  32  6/8  852 

28  597  701 

24  014-  bOI 

i  3.  A  3856  (b)  4823 

(c)  9765 

(d)  8237 

(e)  9876 

!  X  304  X  408 

X  307 

X  4268 

X  4703 

1  112.  224  1  167  784 

2.447  855 

35  IBS 51 6 

48  4+6828 

:  4.  A  8503  (b)  8323 

(c)  7682 

(d)  6002 

(e)  3487 

^X  9830  X  5006 

X  6003 

X  4007 

X  1002 

83584  440  4/ 664  ?38 

46  115  046 

2.4  050  0/4 

3  443  474 

:  5.  ^  7682  X  64  358 

(b) 

4765  X  92  634 

Ic)  3076  X  76  842 

i  +44  348  '5fa 

441  4o\  olO 

23b  Slob  992 

1  6,  Multiply  to  find  these  peculiar  products. 

(a)  12  345  679 

(b) 

12  345  679 

(c)  12  345  679 

1  X  18 

X  27 

X 

108 

222  222  222 

S3S33S3S3 

1  3S3  333  33Z 

if  7.  28  209  people  attended  each  of  the  1 02  baseball  games  at  a  baseball  stadium. 

Also,  34  008  people  attended  28  of  the  baseball  games. 

How  many  people  attended  in  all? 

3  824  S42 
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OBJECTIVE 

To  provide  practice  in  multiplying 
multidigit  whole  numbers 

PACING 

Level  A  1,  3,  4 
Level  B  1-5 
Level  C  1,  4,  6,  7 

RELATED  AIDS 

HMS  — DM21. 

USING  THE  BOOK 

Go  over  the  problem  written  in  the 
display  at  the  top  of  the  page.  You 
may  also  wish  to  do  the  first  example 
of  each  row  on  the  board  with  the 
students,  before  assigning  the  rest  of 
the  row. 

ACTIVITIES 

1.  Play  “Name  Game”.  Each  letter  of 
the  alphabet  is  given  a  value,  e.g., 

A  =  1,B  =  2,  C  =  3,  etc.  Students 
find  the  products  of  their  given  names 
and  surnames. 

2.  Students  can  find  the  value  of 
oceans,  countries,  cities,  planets,  etc. 

3.  Challenge  students  to  make  up 
their  own  examples  using  larger 
numbers.  Have  them  exchange  their 
examples  and  mark  the  solutions. 


EXTRA  PRACTICE 


3. 


76  835 
X  762 

[58  548  270] 

43  017 
X  4  682 


4. 


97  620 
X  376 

[36  705  120] 

99  485 
X  8  301 


[201  405  594] 


[825  824  985] 


OBJECTIVE 

To  solve  word  problems  involving 
money 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM22. 

BFA  PROB.  SOLVING  LAB  II  — 
105-113,  187,  188. 

CALC.  ACTIVITY  MASTERS  — 13. 

SUGGESTIONS 

Initial  Activify  Review  the  problem¬ 
solving  technique  that  is  used  in  your 
classroom  (and/or  see  pages  17  and 
22).  Discuss  waitressing  (and 
waitering)  and  some  of  the  skills  it 
would  require.  See  the  Career 
Awareness  notes  in  the  Chapter 
Overview,  page  56. 

USING  THE  BOOK 

Ensure  that  all  students  can  read  the 
problems.  Help  them  decode  words 
they  do  not  know.  You  may  wish  to  do 
the  first  problem  on  the  board  to 
review  the  format  for  presenting 
solutions  to  word  problems.  Students 
don’t  have  to  solve  the  problems  in 
the  order  presented.  Allow  them  to 
choose  the  ones  they  wish  to  solve  first. 


88  W(xd  proftiems.  money 
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The  Waitress 


Marie  is  a  waitress  at  Buffy’s  Beautiful  Burgers 

1.  At  table  number  five,  3  men  each  ordered. 

1  big  beautiful  burger 
1  small  French  fries 
1  medium  cola 

What  was  the  total  cost  of  the  three  orders "i*  55 

2.  On  Saturday  afternoon.  Bob  ordered: 

1  jumbo  beautiful  burger  with  cheese  and  tomato 
1  large  onion  rings 
1  piece  of  cherry  pie 
1  coffee 

Elaine  had: 

1  big  beautiful  burger 
1  small.  French  fries 
1  large  milk 

,  ,  i,  ,  Bobs  order  -  $4.So, 

(a)  How  much  did  each  order  cost  ^  £|a',ne.'s  order  -  $  2.<?o' 

(b)  How  much  more  did  Bob’s  order  cost  than  Elaine  s?  ^).9o 

3.  The  Paterson  Family  ordered; 

6  jumbo  beautiful  burgers 
6  targe  French  fries 
6  fizzy  specials 

(a)  What  was  the  total  cost?  $24.30 

(b)  How  much  change  did  Mrs.  Paterson  get  from  $25?  $0.70 

4.  (a)  If  you  were  at  Buffy’s  Beautiful  Burgers,  what  would  your  order  be? 
(b)  How  much  would  it  cost’’ 


Word  probJer-s,  money  89 


ACTIVITIES 

Suggest  that  the  students  design  a 
menu  for  an  animal  of  their  choice, 
e.g.,  an  elephant,  a  mouse,  etc. 

Having  designed  the  menu  with  price 
list,  they  can  make  up  problems  based 
on  the  menu.  Other  students  can  solve 
the  problems. 

2.  Students  can  make  a  list  of  the 
more  popular  fast-food  items  such  as 
hotdogs,  pizzas,  hamburgers.  Having 
done  this  they  can  collect  data 
regarding  the  cost  of  the  items  in  a 
number  of  local  eating  places.  They 
can  then  compare  the  prices. 

3.  Make  collages  of  cut-out 
pictures  featuring  food. 
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OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM23. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 
remedial  work.  You  may  wish  to 
reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 
or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see 
page  56). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1-7 

A 

61,64-78 

8 

B 

62,  76,  82 

9 

C 

84 

10 

D,E 

86 

Chapter  Test 


76  X  63  4788 

254  sob 

37  02b  850 

1. 

(a) 

!b) 

63  X  30819404- 

(c) 

634  X  409 

(d) 

5831  X  6350 

542  OOO 

37  OOO 

2. 

(a) 

1 00  X  38  3800 

(b) 

10  X  724  7240 

fcj 

1 000  X  542 

(d) 

100  X  370 

3. 

(at 

85.9 

(b) 

23.64 

(Cl 

483 

(d) 

2039 

X  6 

X  3 

X  0,6 

X  0.4 

5/5.4 

70.4  a 

?89.8 

8l5.ib 

0.01  X  8  O-Oft 

0.374 

0.591 

38.52. 

4. 

(a) 

fb) 

0.001  X  374 

(C) 

0.001  X  591 

(d) 

0.01  X  3852 

43  848.5 

isioO.a 

I7b.45 

5. 

(a) 

3.7  X  87  3219 

(b) 

9.1  X  4836 

(e) 

5  38  X  290 

(d) 

0.05  X  3529 

6. 

|a) 

0,9 

(b) 

3? 

(c) 

8.3 

(d) 

0.159 

X  0,4 

X  0.6 

X  0.92 

X  3.7 

O.Z<o 

2  2^ 

7.b3b 

0.5883 

7. 

fa) 

13,5.x  S4.67 

(b) 

27.6  X  $9.35 

(oj 

5.02  X  $50.07 

(d) 

0.7  X  $853.45 

$<>3.05 

$  258.0b 

$251.35 

$597.4a 

8, 

Cop 

y  and  complc^. 

3  4 

(a) 

29  X  36  -  ■  X 

29 

(L 

»i  2 

!  X  (15  +  41  =  3 

X  1 

5  -f  ■  X  ■ 

s.  Round  each  number  to  estimate  the  answer.  Show  your  work. 

Caiculate  the  actual  answer, 

(a)  There  are  72  pencils  In  each  box.  There  are  450  boxes. 

How  many  pencils  altogether'-'  3&  OOO ;  32  -foo 

(b)  Each  crate  of  oranges  has  a  mass  of  28. 75  kg. 

What  is  the  total  mass  of  675  orates?  21  OOO  ‘y  I*14o4j.25 

10.  Write  an  equation  for  each  problem  and  solve 

•  a'i  At  a  record  sale,  52  albums  <b)  Janice  runs  0.2  ktrr  in  1  min. 

were  sold  at  S4.99  each  How  far  will  she  run  in  f6.3  min? 

How  much  money  was  received'^’  0.2X)6>.3  =  3.2<o 

=4aE.q.-48 
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Cumulative  Review 


1,  Add. 

(a)  1882 

903 
487 
+  2170 
. 54^ 

2.  Subtract. 

(a)  48  276 

-  19  028 


(b) 


(b) 


S  736,75 
127.02 
35  19 
+  620.71 


S6352.17 
-  981.08 


(c) 


(C) 


0.765 
1.276 
5.620 
+  0.761 


80  000 
-  1  4  635 


(d) 


(d) 


3. 


S'?  246 

Write  in  words. 

(a)  13  800  573 


$  S31I.D9 


4.  Write  in  decimal  form. 


(a)  12 


12.7 


(b)  409 


(b)  67  000  000  000 

409.027 


i>S  3fc5 

(c) 


S  376,52 
92.01 
483  78 
+  2065 

|972^ 


0.475 

0.297 

0.178 


6  476  000  000 


1000 


(c)  561  ^>-33  (d)  800  ■■■5I0 


5.  Draw  an  acute  angle  and  label  it  L  EFG. 

6.  Draw  a  straight  angle  and  label  it  l  PQR. 

7.  Use  your  protractor. 

What  is  the  measure  of  each  angle? 

N 

46‘’ 


(a) 


O  p 

8.  Identify  each  pair  of  lines  as  parallel  or  not  parallel. 

/  (c) 


(b)  \ 


parallel 


\ 

\ 


not 

para  U  el 


(d) 


pai 


•aW\ 
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NSWERS-. 


(a)  -LWirteen  m'vWion,  Viancjire^i -LVouscxinA  V\u.ndire£ii 

Cb)  S\)f.tj^- seaerv 

Cc.^  S'tK  b  1 1\  I oi\  , -four  VvundirecJk  seoe^cs^^ 


OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 


USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  11. 


Test  Item 

Text  Page  Number 

1 

4,6,7 

2 

5,8,9 

3 

10, 11 

4 

2,3 

5,  6 

36,37 

7 

34,  35 

8 

44, 45 
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CHAPTER  4  OVERVIEW 


This  chapter  reviews  and  extends  division  to  two-digit 
divisors  and  multiple-digit  quotients  without  and  with 
remainders.  Also  decimal  dividends  are  used. 

Measurement  is  reviewed  and  extended  in  two 
areas:  (1)  the  changes  between  measures  of  length,  of 
capacity,  of  mass,  and  of  relating  the  volume  of  a 
container  to  its  capacity;  (2)  the  development  and  use 
of  formulas  for  the  perimeter  of  rectangles; 
circumferences  and  areas  of  rectangles,  parallelograms, 
triangles  and  circles;  and  the  volume  of  rectangular 
prisms. 

OBJECTIVES 

A  To  review  the  concept  of  division  and  the  division 
algorithm 

B  To  divide  by  10,  100,  and  1000 
C  To  divide  by  up  to  2-digit  divisors,  with  and 
without  remainders 

D  To  divide  up  to  2-decimal  dividends  by  1-  and  2- 
digit  divisors,  without  remainders 
E  To  use  and  identify  relationships  among  common 
metric  units 

F  To  find  perimeter,  circumference,  area,  and  volume 
of  regular  shapes 

G  To  relate  litres,  millilitres,  and  cubic  centimetres 
H  To  express  metric  linear  units  given  in  expanded 
form  as  metres 

BACKGROUND 

This  32-page  chapter  is  actually  2  mini-chapters  in  one, 
containing  pages  on  both  division  and  measurement. 
This  blend  was  necessary  to  relieve  what  would  have 
been  a  formidable,  perhaps  overwhelming  (to  some 
individuals  or  groups)  computational  chapter  if  division 
had  been  presented  as  an  uninterrupted  unit. 
Measurement  not  only  offers  a  refreshing  return  to 
relevant,  continuously  hands-on  learning  opportunities 
but  also  can  be  easily  related  to  concepts  in  division: 
metres  can  be  divided  into  centimetres  and  millimetres; 
kilograms  can  be  divided  into  grams;  etc.  The 
continuation  of  the  division  and  measurement  topics 
included  in  HMS  Book  6  is  presented  in  the  same  split 
fashion  in  Chapter  5. 

Squared  paper  is  suggested  frequently  to  allow 
actual  unit  counting  to  find  the  area  of  various  regular 
shapes  (before  formulas  are  introduced).  You  may  wish 
to  use  squared  paper  even  earlier  in  the  chapter  too, 
upon  which  the  numerous  division  exercises  can  be 
completed.  It  is  an  easy  way  to  keep  computations 
organized  and  legible. 

Collect,  if  possible  (children  and  other  staff 
members  can  help),  a  good  number  of  common  objects 
(containers,  etc.)  and  pictures  (larger  objects, 
containers,  etc.).  These  will  serve  not  only  as  a  basis 
for  discussion  of  the  various  units  of  measure,  but  as 
an  aid  to  establishing  referents  as  well. 


MATERIALS 

counters 

construction  paper 
flash  cards 
graph  paper 
abacus 
metresticks 
rulers 

tapes  (showing  millimetres,  centimetres,  decimetres) 
various  cylindrical  cans 

cardboard  strips  in  various,  lengths  (see  page  106) 

squared  paper 

scissors 

trundle  wheel  (or  long  measuring  tapes) 

litre  container  (commercial  or  a  milk  container) 

scales 

centimetre  cubes 
cardboard 

pictures  of  various  tankers  (truck,  ocean-going,  rail) 
and  of  common  objects  labelled  with  their 
approximate  mass 

CAREER  AWARENESS 

Truck  Gardener  [118  and  119] 

Truck  gardeners  fulfil  a  very  important  and  essential 
role  —  that  of  helping  feed  the  nation.  They  operate 
large  commercial  gardens  designed  to  grow  and 
produce  vegetables  for  sale  and  shipment  to  urban 
consumers.  Since  many  people  today  do  not  grow 
enough  garden  produce  to  feed  themselves,  they  rely  on 
the  truck  gardeners  as  their  year-round  source  of 
products. 

Today,  much  of  the  work  done  in  truck  gardening 
is  done  by  mechanical  means,  but  there  is  a  relatively 
high  proportion  of  manual  labour  involved  in  those 
areas  where  machines  just  cannot  do  the  work.  In 
order  to  get  this  manual  work  done,  extra  “unskilled” 
workers  are  employed  to  do  the  back-breaking,  manual 
jobs. 

The  truck  gardener’s  produce,  in  major  part,  is 
perishable:  lettuce,  tomatoes,  corn,  etc.  do  not  have  a 
long  shelf  life.  It  is  necessary  therefore  that  the  truck 
gardener  get  the  produce  to  market  quickly  and  sell  it 
immediately.  Most  truck  gardeners  operate  near 
centres  of  large  populations. 

The  Gardener  [120] 

The  professional  gardeners  today  usually  work  for 
large  corporations  that  have  extensive  green  areas  or 
parks.  Their  green  areas  and  parks  are  designed  to 
beautify  and  to  enhance  the  value  of  the  property. 
Cities  are  using  parks  for  the  relaxation  and 
entertainment  of  its  residents. 

Many  private  residents  employ  gardeners  on  a 
part-time  basis.  These  private  gardeners  often  contract 
to  care  for  a  number  of  residences. 

(Continued  on  page  94) 
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Bulletin  Boards 


"Purr  feel”  Papers 


T«~5| 
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On  the  Grade  6  math  bulletin 
board  there  were  12  "Purr  feet" 
papers  with  3  rows  and  4 
columns. 
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S 


S 

6- 


0; 

n 


VVe  can  show  division  in  other  ways. 

4  "Quotient 
Divisor  -  3jl'2 . Divicieiifi 


a  D 
12-3=4 
means  there  are 
4  groups  of  3 
in  12 

Divicienc!  —  1  2 
Divisor  —  4 


o  = 

«  n 
>  5 

Q  Q  a 

12-4  =  3 
means  there  'are 
3  groups  of  4 
in  12. 

Quoiient 


Exercises 

1.  Write  two  division  sentences  for  each  bulletin  board 
(a) 


ij2.  Write  each  question  in  words,  and  then  solve,  4 

i|  (a)  3  n'5  Hrjw  many  groups  (bl  6 

of  3  in  1 5? 

There  are  5 


(c)  7  r49 


(d)  5 


(e)  32  --  4  8  .  (f)  48  -  6  8  (g)  72-9  8 


(h) 


5 

t- 


(i) 


5 


(j) 


4 


3.  Find  the  quotient. 

(a)  18  ^  3  6  (b)  64  -  8  8 

7  7 

(f)  8  fse  (g)  9  res 


(k)  3 


(!) 


16  2 


(c)  42-  7  (di  9  9  I 

1  9 

(h)  6  ) ''54 
(m) 


(e)  14 


(i)  9  [SI 

(n)  f  9 


2  7 
2 

(j)  5  p'O 

(0)  f  6 
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IlSWERS; 

(o')  20F4=5  •  ao-^S=-4-  (b')  2.1  f3  =  7  .  ^1'7  =  3  (c.)8r2.=4-  8^4-i^a 


OBJECTIVE 

To  review  the  concept  of  division 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

divisor,  dividend,  quotient 

MATERIALS 

counters;  labels  made  from 
construction  paper  with  the  names 
divisor,  dividend,  and  quotient 

RELATED  AIDS 

BFA  COMP  LAB  11—46,  47. 

CALC.  ACTIVITY  MASTERS  —  7. 

SUGGESTIONS 

Initial  Activity  Distribute  counters. 
Students  work  with  12  counters. 
Instruct  them  to  divide  the  counters 
into  groups  of  3.  Ask:  “How  many 
groups?”  Write  on  the  board  the 
division  sentence  12  -F  3  =  4.  Instruct 
students  to  divide  the  12  counters  into 
groups  of  4.  Again  ask:  “How  many 
groups?”  Write  the  division  sentence 
12  -F  4  =  3  on  the  chalkboard.  Beside 
each  number  place  the  appropriate 
label.  Instruct  students  to  divide  the 
12  counters  into  groups  of  6  and  then 
into  groups  of  2.  Ask:  “How  many 
groups?”  Have  them  write  the  number 
sentence  for  each  division  situation 
and  label  with  divisor,  dividend,  and 
quotient. 


tCTIVITIES 

On  chart  paper  or  construction 
aper  cards,  students  make  up  fact 
larts.  Cutouts  from  magazines  and 
italogues  can  be  used  or  students 
an  draw  their  own  illustrations. 


2.  Students  make  up  a  personal 
set  of  flash  cards  with  division  facts 
written  on  them. 

3.  Students  compile  a  list  of 
situations  where  arrays  are  evident, 
e.g.,  eggs  in  a  carton,  teams  formed 
for  games  in  physical  ed.,  cookies  on 
baking  tray,  etc. 


USING  THE  BOOK 

Use  the  display  at  the  top  of  the  page 
to  reinforce  the  concept  and  to  review 
with  students  the  different  ways  of 
writing  a  division  question.  With  less 
able  students,  you  may  wish  to  do  on 
the  board  Exercise  2,  parts  (b),  (e), 
and  (h)  before  assigning  the  page. 
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OBJECTIVE 

To  divide  by  a  single-digit  divisor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

flash  cards 

SUGGESTIONS 

Initial  Activity  Conduct  a  drill  using 
division-fact  flash  cards.  Students 
quietly  say  the  answers  to  the  cards  as 
they  are  shown  one  by  one. 

USING  THE  BOOK 

Allow  students  to  study  the  questions 
for  a  short  period  of  time.  Then  allow 
them  to  project  the  number  they  think 
they  will  answer  correctly.  Ask 
students  to  write  this  number  in  their 
books  or  on  a  paper.  When  the 
questions  are  marked,  students 
compare  their  projection  and  the 
number  they  get  correct.  You  may  or 
may  not  wish  to  set  a  time  limit  on 
the  Tune  Up. 

ACTIVITIES 

1.  Have  the  students  make  charts  with 
2  columns. 

Multiplication  Division 

Sentence 


5X2  =  10 
3  X6  =  18 


Sentence 

10^2  =  5 
18^6  =  3 


Tune  Up 


Divide. 


94  Ti.ineuy 


etc. 


(Continued from  Chapter  Overview) 


2.  Given  sets  of  3  numbers  such 
as  (48,  6,  8),  students  write  the  related 
multiplication  and  division  facts. 

3.  Students  make  their  own  set  of 
flash  cards  showing  division  facts. 
These  are  assembled  into  2  bundles  — 
“Facts  I  Know”  and  “Facts  I  Don’t 
Know”.  As  each  unknown  fact  is 
mastered,  it  is  transferred  to  the 
“Facts  I  Know”  bundle. 


Much  of  the  work  done  by  gardeners  is  manual  ii 
nature,  ranging  from  unskilled  labour  to  highly 
specialized  work.  Mechanical  tools  are  widely  used  for 
certain  tasks. 

To  be  a  head  gardener  one  must  have  training  in 
a  post  high  school  institution  in  horticulture  studying 
plants,  care  of  plants,  and  plant  diseases  and  their 
treatment.  Following  the  schooling,  an  apprenticeship 
is  served  under  the  supervision  of  an  experienced 
gardener. 
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Lottery  Tickets 


10  people  shared  a 
$100  prize  equally. 
How  much  did  each 
receive? 

$100  10  =  $10 
Each  received  $10 


1 00  people  shared  a 
$2500  prize  equally. 
How  much  did  each 
receive? 

$2500  -  100  =  $25 
Each  received  $25 


1000  people  shared  a 
$750  000  prize  equally. 

How  much  did  each 
receive? 

$750  000  -r-  1000  =  $750 
Each  received  $750 


Study  the  examples  carefully.  What  rule  helps  you  to  divide  by  1 0.  1 00,  and  1 000? 


Exercises 
1  Divide 

m  70 


10  7 


90 


10  9 


(e)  $8000  -  10 

^800 

2.  Divide. 

1^600  -  1 00  6 


if)  $3770  -  10 

^377 


ic)  660  -  (oh  (d)  760  -  10  76 

(q)  $85  630  -  10  (h)  $52  640  -  10 

$85b3  $5264 


900 --  100  9  (c)  4700  -  1 00  47  (d)  8300 -  100  83 


(e)  $64  800  -  100  (f)  $75  500  -  100  (g)  $29  600  ^  1 00  (h)  $673  000 1 00 


$648 

3,  Find  the  quotient. 
41^4000  -  1000  ^ 


$755 


$286 


$6730 


(6000-  1000  6  (c)  7  8  0  00  -  100  0  78(d)  92  000  -  1000  92 


(e)  $62  000  -  100  (f)  $769  000-1000  (g)  $685  000-1000  (h)  376  1 1 1  -  1 000 

$620  $769  $b85  376.11/ 


★  4.  (a)  7  000  000  -  1 0  000  loo 
(c)  7  000  000  -  1  000  000  7 


(b)  700  000  000  -  100  000  lOOO 
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OBJECTIVE 

To  divide  by  10,  100,  and  1000 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper 

RELATED  AIDS 

BFA  COMP  LAB  11  —  52. 

BFA  PROB.  SOLVING  LAB  11  —  98, 
99,  102. 

CALC.  ACTIVITY  MASTERS  — 38. 

SUGGESTIONS 

Initial  Activi^  Instruct  students  to 
outline  on  the  graph  paper  a  10  by  10 
array.  How  many  squares  altogether? 
[100]  How  many  groups  of  10  in  100? 
[10]  Do  the  same  for  a  10  X  100  array. 
How  many  squares  altogether?  [1000] 
How  many  groups  of  100  in  1000?  [10] 
Ask  students  to  write  the  number 
sentence  100  4-  10  =  10.  Instruct 
them  to  draw  a  line  through  the  zero 
in  the  divisor  and  the  last  zero  in  the 
dividend,  thus  10^  4-  10  =  10.  Ask 
them  to  relate  the  quotient  to  the 
dividend.  [They  are  now  the  same.] 
Repeat  for  the  number  sentence 
1000  4- 100  =  10  — ►  10(30^4- 100=  10. 
Expand  to  10  000  4-  1000  =  10  — ► 

10  m  4-  \S^  =  10; 

100  000  4-  1000=  100 

100  w  4-  \sm=  100. 


ACTIVITIES 

.  Have  students  write  questions  in  a 
ifferent  way. 

'x  ample 

9  9 _ 

0 )  90  - ►  1  ten )  9  tens 

3  3 _ 

00  )  600  — ►  2  hundreds )  6  hundreds 

2.  Students  make  lists  of 
lultiplication  and  division  sentences 
uch  as; 


5  X  10  =  50  50  4- 10  =  5 

40X  10  =  400  400  4-10  =  40 

30  X  100  =  3000  3000  4- 100  =  30  etc. 

3.  Students  make  up  problems 
similar  to  the  ones  in  the  display. 
They  write  them  on  chart  paper  and 
invite  other  students  to  solve  them. 

4.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Use  matching  cards  which  show  basic 
division  facts  and  division  facts  using 
divisors  of  10,  100,  and  1000. 


USING  THE  BOOK 

Use  the  examples  at  the  top  of  the 
page  to  expand  the  procedure 
introduced  in  the  Initial  Activity. 

Illicit  from  the  students  the 
generalization  that  the  number  of 
zeros  “stroked  out”  or  “dropped” 
from  the  divisor  must  be  the  same 
number  of  zeros  “dropped”  from  the 
dividend.  You  may  wish  to  do  the  first 
two  examples  of  each  question  with 
the  students  before  assigning  the  page. 
Your  more  able  students  will  be  able 
to  do  most  of  the  page  writing  answers 
only. 
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OBJECTIVE 

To  review  the  division  algorithm 

PACING 

Level  A  l-4{d) 

Level  B  1-4 
Level  C  2-6 

MATERIALS 

abacus 

RELATED  AIDS 

BFA  COMP  LAB  11  —  51. 

BFA  PROB.  SOLVING  LAB  11  —  70, 
74. 

CALC.  ACTIVITY  MASTERS  — 8. 

SUGGESTIONS 

Initial  Activify  Write  the  division 

question  2)  600  on  the  board.  Have 
students  show  6  hundred  on  an 
abacus.  Have  students  show  on  the 
abacus  the  answer  when  6  hundred  is 
divided  by  2.  [3  hundred]  Point  out 
that  in  division  they  should  focus  on 
6  2  first,  but  the  answer  is  recorded 

as  3  hundred  because  of  its  place 
value.  Expand  on  this  with  a  few  more 
division  questions. 

USING  THE  BOOK 

Go  over  step  by  step  the  example 
developed  in  the  book.  Use  of  the 
phrases  “divided  part”  and 
“undivided  part”  may  prove  useful 
when  doing  this. 

With  less  able  students  you  may 
wish  to  do  the  example  in  Exercise  1 
on  the  board. 


Baking 


Mary  baked  1 45  cookies.  She  wanted  to  divide  them  evenly  among  6  friends 
How  many  cookies  did  she  give  each  friend? 

How  many  did  she  have  left  over? 

Division  Steps: 


1.  Divide. 


2.  Multiply, 


3.  Subtract. 


4.  Check. 


5.  Next  number. 


.  Think:  How  many  6's  in  1 4? 
There  are  2. 

Write  the  2  above  the  4 . 

‘  Think:  2  times  6  is  12^ 

Write  the  1 2  under  the  1 4. 


Think-  1 4  minus  1 2  is  2, 

Write  the  2. 

Think:  Is  2  less  than  the 
divisor  6?  /  Yes, 

Write  the  next  number. 
5,  beside  the  2. 


Begin  again.  Work  through  Steps  1  to  4, 


6  n45 


Mary  gave  24  cookies  to  each  friend.  She  had  one  cookie  left  over,  and  she  ate  it. 


96  Division  Jiigorithm 
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1 

1 

j 

ACTIVITIES 

1 

1. 

Copy  and  complete. 

1.  To  review  place  value,  see  “The 

(a) 

29  R  3 

(b) 

s 

93« 

(c) 

I  / 

IbhR  5 

P.V.  Game”  as  described  in  the 

7  f2^ 

5  n 

675 

8  )  941 

Activity  Reservoir, 

' 

1m 

■■ 

8 

2.  Make  a  chart  with  3  columns. 

i 

n 

\l 

- . 1'4"- 

mm 

Divisor  Dividend  Quotient 

1 

mm 

mm 

8 

7  42  000  70 

t 

i 

3 

61 

9  240  60 

eS 

mm 

56 

6  180  40 

0 

. . 

4  280  7000 

i 

1 

m 

5 

2  630  90 

1 

5 

128 

(54RI 

131  R.a 

1  ioR 

The  student  matches  up  the  3 

!  2. 

• 

7  r896~ 

(b) 

4  )  637 

(C) 

6  rTHB 

(d)  5 

numbers  which  form  5  division 

ISI 

lS5  R.' 

118  R3 

questions. 

I 

(e) 

3  y'57& 

(f) 

6  5  942 

(Q) 

2  )'37r 

(h)  8  r947 

3.  Pose  the  problem: 

You  have  won  $10  000. 

r 

22^ 

487 

787 

76/ 

You  begin  to  spend  it  by  spending  S5 

I  3. 

1 

• 

6 ) 1374 

(b) 

8 ) 3896 

(C) 

3  y  2361 

(d)  7  )  5467 

a  day. 

75t>  dl 

751  RS 

<?5t>R3 

78/  R4 

How  many  days  would  it  take  to 

(e) 

7  ) 5293 

(f) 

5  ) 3758 

(g) 

4 ) 3827 

(h)  9  )  7033 

spend  your  money? 

7  4^5  Rl 

2  1  7^  RS 

7  877  RZ. 

5  ?40 

4. 

(a) 

5  )  37  '476 

(b) 

9 )  19  589 

(c) 

6  )  47  264 

(d)  4  y"2T760 

4+46 

7  557  R5 

/  6  R) 

/6  649 

(e) 

8  )  35  987 

(f) 

7  )  52  904 

(g) 

3  )  47"  686 

(h)  5  )  83  245 

5.  Each  box  holds  6  candles.  There  are  3684  candles. 

How  many  boxes  will  be  needed  to  pack  the  candles?  61^ 


,★6.  Five  boys  delivered  6340  handbills. 

How  many  handbills  did  each  boy  deliver  if  each  delivered  the  same  number? 


IctbB 
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OBJECTIVE 

To  divide  by  2-digit  divisors,  with  no 
remainders 

PACING 

Level  A  1-3,  5(a) -(d),  6(a) -(d) 

Level  B  2-6 
Level  C  5-8 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  78, 
82,  86. 

CALC.  ACTIVITY  MASTERS  — 52. 

SUGGESTIONS 

Initial  Activity  Write  this  problem 
on  the  board. 

There  are  312  bottles  of  pop. 

24  bottles  per  case. 

How  many  cases? 

Write  the  question  24  )  312.  Solve  the 
problem  step  by  step,  beginning:  “Will 
24  go  into  3?”  [No]  “Will  24  go  into 
31?”  [Yes]  Then  we  think  2  into  3. 
Write  the  answer  “1”  above  the  “1” 
in  the  dividend.  Multiply  1  X  24  and 
write  “24”  under  “31”.  Subtract.  The 
answer  is  7.  Write  the  “2”  beside  the 
“7”.  Begin  again  and  work  through 
the  steps  until  the  question  is 
completed. 

USING  THE  BOOK 


Parking  Lots 


Pete  s  Parking  has  room  for  850  cars.  There  are  25  spaces  for  cars  in  each  row. 
How  many  rows  are  there  in  Pete’s  Parking? 

34  Check  hy  niulliplying. 

34 


Divide. 


25  )850 

75! 


\ 


too 

too 


\. 


\ 


X  25 

170 

680 


850 


There  are  34  rows  in  Pete's  Parking, 


Exercises 

1,  Divide.  Check  by  multiplying 
21 

(a)  30  resc  I 

60 


30 

30 


2,  Divide, 
(a) 


6 

47  JYST 

262 

■  ■■ 


cars. 


How  many  rovys  would  be  needed  to  park  360  cars?  I& 

4,  Centre  City  Parking  Lot  holds  576  cars. 

There  are  1 8  rows. 

How  many  spaces  are  there  in  each  row?  32. 


13 

f3 

8 

70  rsw 

(C) 

40  ysiu' 

(d) 

90  [720 

70 

i3 

6 

21 0 

(e) 

50  )  650 

(f) 

70  7560“ 

21 0 

0 

12 

1  1 

(g) 

20  flW 

(h) 

60  TMCT 

3 

4- 

2 

58  r290 

(c) 

82  )  328 

(d) 

54  )  108 

280 

8 

6 

0 

(e) 

29  [232 

(f) 

71 )426 

4 

4 

(g) 

56  )  224 

(h) 

62  y  248 

98  i?  d!y)td>y!SOfS  no  r‘'^n'>s^inders 


Go  over  the  problem  in  the  display  at 
the  top  of  page  98,  reinforcing  the 
steps  developed  in  the  Initial  Activity. 

With  less  able  students  you  may 
wish  to  do  the  first  few  examples  of 
each  exercise  before  assigning  the  rest. 
In  Exercise  6,  emphasize  that  when 
you  divide  and  the  answer  is  zero,  the 
“0”  must  be  shown  in  the  quotient. 
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5.  Find  the  quotient. 


36 

25 

(a)  43)1548 

• 

75 ) 1875 

129| 

53 

(e) 

27 

258 

Ito 

Hi 

(h) 

93  ) 7068 

Q 

■ 

OivtdG.  302 

20b 

(a)  27)8154 

81 

• 

32  ) 6592 

05 

0 

b4 

■  ■ 

(e) 

34  )■  7106 

0 

m 


fc4 

(c) 

33 

(d) 

62 ; 

I  3968 

40 

(t) 

64  ) 

3968 

(g) 

36 

)  1728 

58 

28  I 

43 

(i) 

49  r2842 

(i) 

1204 

1  05 

1  03 

(c) 

44  r462'0 

(d) 

56  r5768 

307 

303 

(f) 

29  r8903 

(g) 

31  j^3^ 

7. 


Find  the  quotient. 


194 

356 

^8^ 

(a) 

56  )  10  864 

5  6 

• 

64  r22 

523 

(c) 

47  ! 

1  13  489 

21(0 

5  26 

5  04 

(d) 

42  rs'i 

966 

(e) 

50 : 

)  1 3  800 

ACTIVITIES 

1.  Do  a  clock  drill  orally  with  the 
class. 


2.  See  “Football”  as  described  in 
the  Activity  Reservoir.  Use  question 
cards  which  drill  division  (and  related 
multiplication)  facts. 

3.  See  “Itza  Fact!”  as  described 
in  the  Activity  Reservoir. 


B.  The  City  Music  Centre  parking  lot  was  full  every  evening  tor  35  d  straight. 
During  this  time  it  held  a  total  of  14  420  cars. 

How  many  cars  each  evening^  412. 


Z-diijil  dlv:soi  a,  no  l  ornaiotferis  99 


99 


OBJECTIVE 

To  divide  by  2-digit  divisors,  with 
remainders 

PACING 

Level  A  l-4{d),  5(a) -(e) 

Level  B  1,3-5 
Level  C  4-7 

RELATED  AIDS 

HMS  — DM24. 

BFA  COMP  LAB  11-53-56. 

CALC.  ACTIVITY  MASTERS  — 39, 
84. 

SUGGESTIONS 

Initial  Activity  On  the  board  write 
this  problem: 

There  are  685  chairs  to  be  arranged  in 
rows. 

Each  row  has  25  chairs. 

How  many  rows  and  how  many  chairs 
left  over? 

Write  the  division  question  25  )  685. 
Solve  it  step  by  step  with  the  students. 
Check  by  multiplying. 

USING  THE  BOOK 

Go  over  the  rolling-coins  problem  step 
by  step.  With  less  able  students  you 
may  wish  to  do  the  first  few  examples 
of  each  exercise  before  assigning  the 
remainder  of  the  exercises.  In  Exercise 
5,  emphasize  that  when  a  zero  occurs 
in  the  quotient  it  must  be  recorded. 
Remind  students  that  once  a  figure  is 
placed  in  the  quotient  eveiy  digit  in 
the  dividend  must  have  a 
corresponding  digit  in  the  quotient, 
zero  included. 


Rolling  Coins 

Pat  saved  736  pennies.  He  rolled  them  in  brown  paper  rolls  with  50  pennies  in  each  roll. 
How  many  rolls  did  he  have?  i4 
How  many  pennies  did  he  have  left  over?  3lo 


14  R  36 


Divide. 


50  )T36 
50 


Check  by  multiplying: 

14 
X  50 


236 

200 


700 

-f-  36  (add  the 


36 


Nv 


remainder) 


736 


He  had  1 4  rolls  and  36  pennies  left  over. 


Exercises 

1.  Divide. 


5  R  7 
(a)  40)'|pJ 


- 7- 

■ 


81^9 

70  [369 

8R5 


BKio 


9  RZ 


(C)  30  )246 


(d)  60  [542" 


gR9- 


6RI 


(e)  20  165 


2.  Find  the  quotient  and  the  remainder 


6  R  18 

(a)  73  [^ 


■  ■■ 

-T-g 

mm 


4  R17 

^  64  JWT 

B 

(e)  81  ROl" 


If)  90r7'24 


9g7 

(c)  52  r475 

3RS 

(f)  72  rsw 


(g)  80  [481 


6K3S 


(d)  94  [599 

7R5 

(g)  56  [W 


3.  Mrs.  Blackwood  has  185  coins  in  her  collection. 
She  uses  1 5  coins  to  till  a  page  in  her  album 
How  many  full  pages?  '2. 

How  many  coins  left  over?  5 


too  2-CiQ:t  divisof  s.  with  rerramders 


1 


4.  Find  each  quotient  and  remainder 


1  37  RZ6 

73R53 

72  RSI 

(a)  93)5591  (b)  42)5782 

(c) 

86  y  6331 

(d) 

99  ) 7185 

3bR30 

2ll  88 

222  Rll 

(e)  83)5939  (f)  39)1434 

(g) 

31  r6549 

(h) 

22 

)  4895 

Divide,  308  R  1 0 

SOZ  R83 

1  039 RZ5 

(a)  42  )  12  946 

• 

93  )  46  769 

(c) 

34 

)  35  351 

12  6 

40S  R59 

2  0  30  RZIo 

34 

fd) 

78  [ 

31  649 

(e) 

45 

)  91  376 

00 

1  440  R41 

989  RB 

346 

33b 

(f) 

62  [ 

89  321 

!g) 

81 

)  80  1  1  7 

■  ■■ 

1  OSSRIlp 

1  hOlRB 

OV 

48  y 

50  800 

(it 

56 

y  90  000 

Find  each  quotient  and  remainder. 

996  R  1 0 

(a)  54  )”53“794' 

# 

9/2 

23  )  20  976 

(c) 

995  Rl 

65  YQA  682 

48  6 

965  R&3 

5  19 

(d) 

33  J 

32  487 

(e) 

95 

y  93  658 

4  86 

84  y 

gfc4  R2.4 

2  o9B  RIO 

5 

m 

(1) 

72  600 

(g) 

42  )  88  000 

3 

■  ■■ 

4bat>  Ri4 

129  R74 

i  o 

mm 

(hi 

19  ) 

86  008 

li) 

77 

)  10  007 

At  the  bank,  Mrs,  Wilson  has  865 

quarters  to 

roll. 

She  packs  40  coins  to  a  roll 

How  many  full  rolls  is  this?  2i 

How  many  quarters  will  be  left  over''’  25 


\Qja.rters 


d:v!Sors.  v.'j'fi  re'i'?:i:'0or-?  i  0 1 


ACTIVITIES 

1.  Play  the  game  “Bingo”  as 
described  in  the  Activity  Reservoir. 
Use  it  to  review  division  facts. 

2.  To  provide  practice  using  a 
frequently-required  skill  for  the  long 
division  algorithm,  have  students 
multiply  2  digits  by  1  digit  in 
horizontal  fashion. 

78  X  4  = 

26  X  9  = 

33  X  5  = 
etc. 

3.  Have  the  students  make  up 
some  “fill-in-the-blank”  type  puzzlers 
such  as: 

□On  Ran 

78  )  31  649 
31a 

□□ 

□ 

□□9 

3a0 

□□ 
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OBJECTIVE 

To  divide  1 -decimal  dividends  by  1- 
and  2-digit  whole-number  divisors 

PACING 

Level  A  1-4 
Level  B  1-5 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  II  — 110. 

BFA  PROB.  SOLVING  LAB  II  — 

139. 

SUGGESTIONS 

Initial  Activity  Have  the  students 
estimate  the  quotient  for  5  )  22.5;  it  is 
greater  than  4  since  5  X  4  =  20  but 
less  than  5  since  5  X  5  =  25. 

Repeat  for  similar  questions. 

Have  students  give  their  estimate  in 
this  form: 

It  is  greater  than _ 

since _ X _ = _ 

It  is  less  than _ 

since _ X _ = _ 


USING  THE  BOOK 

The  point  to  be  emphasized  here  is 
that  division  with  a  decimal  in  the 
dividend  is  computed  in  the  same  way 
as  regular  division.  However,  a 
decimal  point  must  be  placed  in  the 
quotient  immediately  above  the 
decimal  point  in  the  dividend.  Go  over 
the  question  in  the  display  at  the  top 
of  the  page  and  highlight  this  point. 
The  check  by  multiplying  will  help 
convince  students  that  this  procedure 
is  valid. 

With  less  able  students  you  may 
wish  to  do  the  first  example  of 
Exercises  1,  2,  and  3  on  the  board 
before  assigning  the  rest  of  the 
exercises. 

ACTIVITIES 

1.  Using  division  problems  play  the 
game  “Eraser”  as  outlined  in  the 
Activity  Reservoir. 

2.  Have  the  students  prepare 
decks  of  cards  which  show  numerals  0 
to  9  (5  of  each  numeral  so  that  each 
deck  =  50  cards).  Prepare  blank 
division  problems  as  shown  so  that 
there  are  enough  problems  for  each 
player  per  round. 


Skipping  Ropes 


The  total  length  of  5  skipping  ropes  Is  22.5  m. 
What  is  the  length  of  1  skipping  rope^ 


Divide 


5  rai-. 


20 


25 

25 


CnecK  bv  multiplying. 

4.5 
X  5 


'22.5 


0 


Exercises 

1.  Find  the  quotient. 


The  h 

sngth  of  one 

skipping  r 

Ope  ; 

IS  4  5m 

Ik, A 

4,3 

. ±h 

(b) 

4  )  67,2  (c| 

7  )  30.1 

(d! 

5  ) 

48.0 

4.6 

. 53. 

. Z1 

(f) 

4  )  19.2  (g) 

a  )  47.2 

ih) 

3  ) 

23.1 

. d.3 

{b; 

62  )  18.6  ic) 

14  !  50.4 

(d) 

28 

)  95.2 

sb) 

79,2  -  36  2.Z  ic] 

40  5  --  81 

as  Id) 

98 

4  -  41  2. 

lei  9  )78  3 
2  Divide 

^  23  )  13.8 
3.  Find  the  quotient. 


4,  The  total  length  of  8  skipping  ropes  is  16  8  m. 

What  is  the  ie-ngth  of  1  skipping  rope?  g  |  ^ 

5,  For  a  class  party.  33  students  want  to  make 

a  paper  chain  They  vyant  the  chain  to  be  75.9  m  tong. 
How  much  should  each  person  make? 

2.'5  m 

★  6.  Patricia,  Jane,  and  Sonia  collected  equal  amounts 
of  apples.  Altogether  they  gathered  98.4  Kg. 

How  many  kilograms  of  apples  did  each  of  them  pick'’'’ 

^ i£Ji 


i02  3  <ii.:;i(!  ! -nivii^^r:;!  piihitMJ'vide.'ics  wh.;>tp.ni;ir.bf.r-j!vi,'?ois 


28  r95T 

□□ 

□  I  2 

□  I  2 

0 

Students  take  turns  (a)  drawing  I 
card  from  the  shuffled,  face-down 
deck;  (b)  placing  it  in  an  appropriate 
(if  possible)  blank  space  on  their 


problem;  (c)  keeping  unused  cards  in 
hand.  First  player  to  correctly 
complete  his/her  problem  wins.  All 
other  players  score  a  number  of  points 
equal  to  the  number  of  unused  cards 
they  hold  in  their  hand.  Player  with 
the  /east  point  total  after  5  rounds  is 
the  overall  winner. 

3.  To  drill  division  and  other 
facts,  see  “Itza  Fact!”  as  described  in 
the  Activity  Reservoir. 
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‘Rainy  Recess”  Games 


Mr  Richards’  Grade  6  class  at  Young  St.  School  collected  S63  8 
to  buy  'Rainy  Recess  '  games 

I  They  bought  8  different  games  Each  one  was  the  same  price 
;  What  was  the  price  of  each  game? 


Divide 


64 


The  price  ot  each  game  was  $/  98 


Exercises 


1, 


2. 


3. 


Divide 

A  9  rS58^ 


ih.51 

5r$32.85 


$5.34 


(e)  $69.12  -  8 

4.8. bA- 


(b)  5)  $32.85  (cj 

(f)  $27,84  -  3  (g) 

Find  the  quotient. 

(a)  9  riOSTsT  (b)  5 

(e)  4  )  251  24  ^-2.81  (f)  7  ['597.52  85.3 b(g) 

Divide. 

1^  27  [64  53  35  r222^  (c) 

(e)  89  [S529  55 


4  )  $21.36 
$1 1.55  -  7 


(d) 

(h) 


“600:32  ■^^•o4[d) 
ra'ST^  5b.49  (b) 


$  fc.^2 

8  [  S'55  36 
$49.15  -  5 

6  [147.9  24.t,S 
6  RTOe  4.6.fe>t 


62  rs  ■5  7.08 


(f)  74  [$3T9.68  (g)  87  r$749:07' 

4.  Grandma  Murphy  bought  6  games  for  her  grandchildren 
Each  game  was  the  same  price.  She  spent  $23.94  altogether. 

What  was  the  price  of  one?  $3.4“^ 

5.  Dana,  George,  and  Pierre  saved  $61,50  to  buy  a  TV  computer  game. 
They  each  saved  the  same  amount. 

How  much  did  each  save?  ^  20.50 


(d)  45  [373:95 
(h)  26  [$’203:58' 


r  flis'irjer-ds.  divisors  103 


3.  U")  2-39  Cb)  fe>.35  Cc)  8.34  8,31  (fc)^5.95  W  44-.3S 

f  i^')  $8.tol  (K>  $7.83 


ACTIVITIES 

..  Using  catalogues  and  magazines, 
lave  students  make  up  a  list  of  the 
rames  they  would  like  for  “rainy 
'ecesses”. 

2.  Using  the  catalogues  and 
magazines  mentioned  above,  have 
ome  students  (a)  cut  out  pictures  of  5 
lifferent-priced  games  and  mount 
hem  on  cardboard  with  prices 
bowing;  (b)  choose  3  of  the  games 
und  multiply  the  price  of  each  by  a 
lifferent  number  (i.e.,  multiply  the 


$7.98  game  by  6;  multiply  the  $12.44 
game  by  15;  multiply  the  $9.95  game 
by  8);  (c)  challenge  fellow  students 
with  an  accompanying  card  such  as: 


6 

games  cost  $47  88 

15 

games  cost  $18<S  hO 

8 

games  cost  $79.50. 

Divide  to  find  which  games  I  chose. 

OBJECTIVE 

To  divide  2-decimal  dividends  by  1- 
and  2-digit  whole-number  divisors 

PACING 

Level  A  All 
Level  B  All 
Level  C  3-5 

RELATED  AIDS 

HMS  — DM25. 

BFA  COMP  LAB  II  — 111. 

BFA  PROB.  SOLVING  LAB 
11  —  102,  114. 

CALC.  ACTIVITY  MASTERS  — 53. 

SUGGESTIONS 

Initial  Activity  Repeat  the  Initial 
Activity  described  on  page  102  to 
estimate  the  quotient.  Use  the  format 
shown  there. 

On  the  board  write  the  following: 

2  )  $4.50  3  )  $6.75  4  )  $8.44 

Have  the  students  mentally 
compute  the  quotients.  Write  the 
quotients  in  their  proper  place,  e.g., 
$2.25 

2  )  $4.50.  In  each  example,  have  the 
students  find  the  relationship  between 
the  placement  of  the  decimal  point  in 
the  quotient  and  the  location  of  the 
decimal  point  in  the  dividend. 
Reinforce  the  concept  learned  in  the 
previous  lesson: 

“When  a  question  contains  a  decimal 
point  in  the  dividend,  divide  in  the 
regular  way.  However,  place  a  decimal 
point  in  the  quotient  directly  above 
the  decimal  point  in  the  dividend.” 
Check  by  estimating  the  quotients. 

USING  THE  BOOK 

You  will  probably  wish  to  have 
students  complete  this  page  over  2  or 

3  periods.  Students  often  make  errors, 
not  through  lack  of  understanding, 
but  through  tedium,  doing  too  much 
of  the  same  kind  of  computation  at 
one  time.  Having  divided  up  the  page, 
as  an  added  incentive  to  compute 
directly,  have  students  estimate  the 
number  of  questions  they  will  compute 
correctly.  This  will  give  them  a  goal  to 
achieve  or  surpass. 
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OBJECTIVES 

To  estimate  lengths 
To  convert  between  certain  units  of 
measure: 

(a)  millimetres,  centimetres,  and 
metres 

(b)  metres,  hectometres,  and 
kilometres 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

metresticks  or  tapes  in  millimetres 
and  centimetres 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  97. 

SUGGESTIONS 

Initial  Activity  Review  the  prefixes 
milli-,  centi-,  hecto-,  kilo-. 

USING  THE  BOOK 

Assign  the  exercises.  If  the  students 
require  it,  have  them  make  the 
measurements  for  Exercises  13  to  16. 
Encourage  the  students  to  look  at  a 
metrestick  for  Exercises  1,  2,  5,  7,  and 
8  to  see  if  their  answers  are  reasonable. 


ACTIVITIES 

1.  Play  “Metric  Snap”.  Prepare  3  sets 
of  cards  consisting  of  the  symbols  for 
the  prefixes;  the  prefixes;  and  the 
numerals,  both  fraction  and  decimal, 
for  each  prefix.  (Use  only  the  symbols 
used  on  this  page  —  the  balance  will 
be  included  later.)  The  cards  are 
shuffled  and  dealt  to  two  players. 

Then  the  game  is  played  like  “Snap”. 
Example 

1 

100 

2.  Have  a  scavenger  hunt.  Each 
student  is  to  find  2  objects  or  lengths 
that  are:  1  mm,  1  cm,  1  m,  1  hm,  and 
1  km.  They  need  only  make  a  list  for 
each  length. 

3.  Have  some  of  the  unit  pairs 
from  Exercises  I  to  12  written  on 
cards. 

Example 


0.01 


centi- 


1  cm 


10  mm 


1  m 


100  cm 


Use  the  cards  to  play  “Concentration” 
as  described  in  the  Activity  Reservoir. 


Units  of  Length 


10  mm  =  1  cm 
1 00  cm  =  1  m 
100  m  =  1  hm 
1000  m  =  1  km 


A  centimetre  is  10  times  longer  than  a  millimetre. 
A  metre  is  100  times  longer  than  a  centimetre. 

A  hectometre  is  100  times  longer  than  a  metre. 

A  kilometre  is  1000  times  longer  than  a  metre. 


Exercises 


Copy  and  complete. 

100 

lOOOO 

1000 

1  cm  =  ■  mm 

45 

• 

3 

II 

o 

o 

3 

#  'I'm 

=  ■  cm 

o.(o5 

4, 

1  km  i 

=  ■  m 

7.0 

5,  4.5  cm  =  ■  mm 

6. 

7.6  m  =  ■  cm 

7.  65  cm 

=  ■  m 

8, 

78  mm 

=  ■  cm 

o.‘\b 

7 

0.5 

4.5 

9.  950  rn  =  ■  km 

10. 

700  m  -  ■  hm 

11.  50  m 

=  ■  hm 

12. 

450  m 

=  ■  hm 

Choose  the  best  unit  of  measure. 

13.  14. 

,  tnekre 


Kilometre 


Distance  in  1 0  mm 


Estimate  the  length  in  centimetres. 
Use  your  ruler  to  check. 

17,  . . 

18. 

19. 


Fingernail 

width 


le>  C-IY1 


Cm 


Choose  the  best  answer. 

20,  The  distance  around  the  earth 


21,  The  distance  across  Canada 


at  the  equator  is;  (a) 

is  approximately:  (c) 

(a) 

40  000  km 

(a) 

5000  m  A 

(b) 

1  ^  t 

40  000  m  1 

(b) 

5000  hm  ■ 

(c) 

40  km.  y  j 

(c) 

5000  km,  ^ 
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EXTRA  PRACTICE 

Change  each  to  centimetres. 

1.  2  m  2.  3.5  m  3.  4.9  m 

4.  30  mm  5.  15  mm  6.  735  mm 
Change  each  to  millimetres. 

7.  1  m  8.  1.5  m  9.  15  cm 
10.  35.3  cm  11.  49  cm  12.  53.8  cm 
Change  each  to  metres. 

13.  300  cm  14.  150  cm  15.  75  cm 
16.  7  hm  17.  2.5  km  18.  0.3  hm 
Change  each  to  hectometres. 

19.  600  m  20.  900  m  21.  285  m 
22.  65  m  23.  35  m  24.  8  m 
Change  each  to  kilometres. 

25.  4000  m  26.  5500  m  27.  700  m 
28.  850  m  29.  46  m  30.  7  m 
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Perimeter 

Perimeter  is  the  distance  around  a  shape 


l 

8  m 

w 

{ 

The  length  is .(  units. 

The  width  is  w  units 
Perimeter  =  { +■  w  +  {  4-  w 
P  =  2  .f  +  2  w 


3  m 


or 


Perimeter  =  f  +  w+  f  +  w 

P=8m+3m+8m+3m 
P  =  22  m 

Perimeter  =  2  {  +  2  w 

P=2X8+2X3 
P  =  22  m 

The  perimeter  is  22  m. 


Exercises 

Calculate  the  perimeter  of  each  rectangle  using  the  formula: 
P  =  f  +  w  +  f+  worP=2f+2w. 

^  ZO  m 

4  m 


8  m 


3. 


9  2  nn 


22  m 

1.8  m 


Draw  a  rectangle  and  label.  Calculate  the  perimeter. 


 Length 

Width 

Length 

Width 

m 

8  cm 

4  cm 

£4-  cm 

5. 

16  cm 

1 2  cm 

6. 

1 3  cm 

1 1  cm 

■4-8  cm 

7, 

22  cm 

19  cm 

8. 

45  cm 

28  cm 

I4b  cm 

9, 

1 7.8  m 

23.3  m 

10. 

192.6  m 

86,9  m 

554  m 

11. 

1.7  km 

0.8  km 

5b  CTO 
82  cm 
82.2  m 

6  Km 


Calculate  the  perimeter  of  each  rectangle.  Hint:  A  square  is  a  special  rectangle. 
4  m  50  5  cm 

12. 


ibm  13. 

0.7  ni 

2.8m  I'l- 

4  m 

0.7  m 

2oZ  cm 


50.5  cm 


Length:  84  cm:  Width;  84  cm  33b  cm  16.  Length:  750  m;  Width:  750  m  3000  m 


i|4CTIVITIES 

,*1.  Have  students  use  geo-boards  to 
^make  as  many  different  rectangles  as 
they  can.  Then  record  the  size  of  the 
rectangle  and  the  perimeter. 

Example 


1. 


Perii-neler  formuira  tor  y  rectangle  105 

2. 

80  cm  ISOm 


2.5  m 


2. 1  hm 


3. 


400  m 


Length 


6  cm 


Width 


4  cm 


Perimeter 


20  cm 


1 .3  km 


2.  Prepare  in  advance  a  set  of 
ectangles  made  from  tag.  Number 
hem.  The  students  are  to  measure 
ind  calculate  the  perimeter  of  each. 

3.  See  the  “Tangram”  ideas  in 
:he  Activity  Reservoir. 

4.  Start  a  “Math  Formulas”  page 
n  the  back  of  the  students’  notebooks. 
iTou  may  also  wish  to  have  a  “Math 
Formulas”  Corner  in  your  classroom 
vhere  formulas  are  written  on  library 
;ards  and  tacked  up  on  the  bulletin 
joard. 

5XTRA  PRACTICE 

Talculate  the  perimeter  of  the 
■ectangles. 


Calculate  the  missing  length  or  width 
of  the  rectangles. 


OBJECTIVE 

To  calculate  the  perimeter  of  a 
rectangle  using  the  formula 
P  = I  +w+f  +  w 
oxP  —  21  +  2w. 

PACING 

Level  A  1-8,  12-16 
Level  B  All 
Level  C  4-16 

MATERIALS 

metre  tapes 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  125, 
129. 

CALC.  ACTIVITY  MASTERS  — 12. 

BACKGROUND 

There  are  three  formulas  commonly 
used  for  the  perimeter  of  a  rectangle. 
Each  has  its  advantages.  Some 
students  may  prefer  to  stay  with 
P  =  I  +  w+  f  +  w  since  it  relates 
most  closely  to  the  basic  steps  in 
calculating  the  perimeter.  The  more 
able  students  will  see  the  advantage  of 
P  =  2i  +  2^.  Still  other  students  may 
want  to  use  a  third  formula 
P  =  2(jt  +  w).  All  are  equally 
acceptable.  The  perimeter  of  the 
special  rectangle  —  the  square  —  is 
P  =  4i .  Depending  on  your  class,  you 
may  wish  to  use  only  one  formula  or 
you  may  wish  to  provide  some 
students  with  them  all. 

SUGGESTIONS 

Initial  Activify  Ask  a  student  or 
students  to  measure  each  side  of  a 
rectangular  surface  such  as  the 
teacher’s  desk,  small  chalkboard,  etc. 
Write  these  measures  on  the  chalk¬ 
board.  Discuss  with  the  class  how  to 
find  the  distance  around  (perimeter) 
the  rectangle.  From  this  you  can 
develop  P=i  +  w  +  f  +  w. 

USING  THE  BOOK 

Review  with  the  students  the  develop¬ 
ment  of  the  one  (or  more)  formulas  for 
perimeter.  Emphasize  that  P  =  2i  +2w 
is  just  a  short-cut  way  of  writing 
P  =  I  +  w  +  f  +  w. 

Ask  the  students  to  do  Exercise  1. 
Check  to  see  which  formula  each 
student  uses  and  that  the  student  uses 
it  correctly.  Assign  the  balance  of  the 
exercises. 
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OBJECTIVES 

To  discover  the  relationship  for  a  circle: 

circumference 

diameter 

To  use  an  approximation  for  pi  to 
calculate  an  approximation  for 
the  circumference  of  a  circle 
given  the  diameter 

PACING 

Level  A  Activity,  1-6 
Level  B  All 
Level  C  All 

VOCABULARY 

circumference,  diameter 

MATERIALS 

various  cylindrical  cans,  tape  measures 
in  millimetres,  rulers  in  millimetres, 
cardboard  strips  in  various  sizes  (see 
Initial  Activity) 

RELATED  AIDS 

HMS  — DM26. 

CALC.  ACTIVITY  MASTERS  — 86. 

BACKGROUND 

The  relation  between  the  diameter  of 
a  circle  and  its  circumference  is  not 
difficult  when  time  is  spent  on 
developing  it.  The  student  must  have 
ample  opportunity  in  real  situations  to 
measure  to  see  that  the  circumference 
is  a  little  more  than  three  times  the 
diameter.  When  this  is  done  numerous 
times,  students  readily  accept  the 
meaning  of  pi  as  the  number  of  times 
larger  that  the  circumference  is  than 
the  diameter. 

Remember  to  emphasize  that 
measurements  are  approximate;  they 
are  not  exact.  Therefore  the  values 
obtained  for  circumference  diameter 
or  n  may  vary  from  experiment  to 
experiment.  Students  should  be  made 
aware  of  the  reasons  the  values  may 
vary. 


Circumference 

Circumference  is  the  distance  around  a  circle. 


Henry  measured  the  circumference 
and  diameter  of  a  circular  can 
He  calculated  the 
ratio: 


diameter 


circumference  _  .31 .5  cin 
10  cm 
3  15 


Mary  Lou  repeated  the  experiment 
with  another  can. 
circumference  25,6  cm 


diameter 


8  cm 
3.2 


The  circumference  of  a  circle  is  a  little  more 
than  3  limes  its  diameter. 


Activity 

1,  Use  a  circular  can.  Repeat  Henry's  experiment 

circumference  A  Calculate:  circumference  __  A 

diameter  =  11  diameter  ■ 

Copy  and  complete.  ^ 

The  circumference  is  a  little  more  than  ■  times  longer  than  its  diameter. 

2.  Repeat  Henry’s  experiment  with  another  circular  can.  Calculate:  circumference 

diameter 

Copy  and  complete.  ^ 

The  circumference  is  a  little  more  than  ■  times  longer  than  its  diameter. 

Tomi  miarked  and  rolled  a  can  to  measure  the  circumference. 


3. 


circumference  1 8.7 


diameter 


6 


=  -5  3.12 


T''TTT~Tl~rrTT^^r  '''i . i  i  i  i 

I  2  3  4  S  fe  7  fi  9  10  I!  iz  i3  4  IS  Ifc  I?  18  13  20  ^ 

18,7  c;rn  | 

. . . H 

Repeat  Tom's  experiment  for  several  cans.  Calculate  this  ratio  tor  each:  circumference 


diameter 


1  06 
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Mathematicians  write  the  relations: 
circumference  of  a  circle 


diameter 


=  77- (Pi) 


Pi 


The  number  that  tt  represents  cannot  be  written 
exactly  in  decimal  form. 


We  use  TT  =  3.1 4. 
We  write  tor  a  circle: 


C  =  TT  X  d 
C  =  3.14  X  d 


Exercises 

1.  Copy  and  complete  the  chart 


Circular  Can 

Circumference  (C) 

Diameter  (d) 

• 

28.3  cm 

9  cm 

b 

1 9  2  cm 

6  cm 

. . 1 

37.2  cm 

1 2  cm 

2,  Henry  measured  the  diameter  of  4  circular  objects. 

He  knew  the  circumference  was  a  little  more  than  3  times  the  diameter. 
Calculate  the  approximate  circumference  of  each. 


Calculate  the  circumference  of  each  circle.  Use  TT  =  3.14. 
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SUGGESTIONS 

Initial  Activity  Review  measuring 
distances  in  centimetres  to  one 
decimal  place.  Prepare  a  set  of  strips 
of  cardboard,  e.g.,  8.9  cm  X  3  cm; 

6.2  cm  X  4.5  cm,  etc.  Label  each  A, 

B,  C,  etc.  and  keep  a  record  of  each 
size  for  easy  settling  of  disputes.  Give 
each  group  of  students  several  strips. 
Each  student  is  to  measure  the  length 
of  each  and  check  with  the  rest  of  the 
group. 

USING  THE  BOOK 

If  tape  measures  are  not  available, 
stout  cord  may  be  used  and 
measurements  be  made  with  a  ruler. 
The  Activity  can  be  done  in 
millimetres,  but  when  done  in 
centimetres  to  one  decimal  place,  a 
real  practical  need  for  dividing 
decimals  is  apparent.  Spend  at  least 
one  day  —  preferably  two  days — doing 
the  Activities  on  Page  106,  repeating 
them  for  as  many  tin  cans  as  you  have 
in  the  class.  After  doing  a  couple  of 
cans,  in  the  manner  indicated  in  the 
Activities  on  pupil  page  106,  ask  the 
students  to  record  the  data  for  the 
remaining  cans  in  a  chart  like  that  in 
Exercise  1,  page  107.  After  the 
Activities,  the  exercises  can  be 
assigned. 

Emphasize  constantly  that  the 
ratio  of  the  circumference  to  the 
diameter  is  important  and  that  the 
ratio  is  the  same  for  all  circles.  Any 
differences  in  the  ratios  the  students 
find  are  due  only  to  the 
approximation  of  measurements. 


ACTIVITIES 

1.  Bring  a  bicycle  into  the  classroom. 
Have  the  students  calculate: 

(a)  how  far  the  bicycle  wheel  goes  in 
one  revolution; 

(b)  how  many  turns  the  bicycle  wheel 
makes  in  going  1  km. 

2.  Ask  the  students  to  research 

[  what  differences  it  makes  to  have 

small  wheels  versus  large  wheels  on  a 
car.  Actual  diameters  should  be 
measured  and  calculations  made. 

3.  Extension:  Ask  some  students 
to  research  pi. 
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OBJECTIVE 

To  calculate  the  area  of  a  rectangle 
using  the  formula  A  —  i  Xw 

PACING 

Level  A  1-11 
Level  B  All 
Level  C  1-3,  7-15 


5  m 


Area  of  Rectangles 


Area  of  1  row  -  5  , 

Area  of  3  rows  =  5  X  3  m  ^ . 
Area  -  length  X  Vi/idth 
A  =  .{  X  w 


w  units 


jf  units 


/<  =  f  X  w 


The  area  is  1 5  m*.  Note:  m  ^  is  read  square  metres. 


VOCABULARY 

square  metres,  square  centimetres 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  — 126, 
130. 

CALC.  ACTIVITY  MASTERS  — 70, 
71. 

BACKGROUND 

The  development  of  the  formula  for 
the  area  of  a  rectangle  is  based  on  the 
number  of  squares  in  1  row  times  the 
number  of  rows.  This  is  numerically 
consistent  with  length  X  width  since 
when  we  measure  the  length  of  a 
rectangle  and  find  it  is  6  cm  we 
determine  that  6  centimetre  squares 
will  fit  in  each  of  the  rows.  Hence  we 
only  need  multiply  the  length  and  the 
width. 

SUGGESTIONS 

Initial  Activity  Use  unit  squares 
(about  10  cm  X  10  cm)  to  cover  a 
student’s  desk.  Ask  how  many  squares 
are  required.  Then  place  the  unit 
squares  along  two  edges  of  the 
teacher’s  desk  (or  other  suitable 
surface)  as  in  the  display. 

Ask:  “How  many  units  in  one  row?’’ 
“How  many  rows  if  the  surface 
was  covered?’’ 

“How  many  units  altogether  to 
cover  the  desk?’’ 

“Can  you  give  me  a  short-cut 
way  to  get  the  answer?’’  Elicit 
the  answer: 

Area  =  length  X  width. 

USING  THE  BOOK 

Introduce  the  symbol  for  square 
centimetre  (cm^)  and  square  metre 
(m^). 

Assign  Exercises  1  to  6 
emphasizing: 

Area  =  no.  in  1  row  X  no.  of  rows. 
Assign  Exercises  7  to  15 
emphasizing  the  short  cut:  Area  = 
length  X  width. 


Exercises 
Find  the  area. 


•6  cm 


6  m 


3  m 


.  _l 

i  '  i 

4-  -i-  4-  - 

_ 

^  T  ^ 

1  1  1 

_ 1 _ 1 _ j _ 

Area  is  ■  ms 

iB 

7  cm 


3  cm 


ms 

\  i  i 

"  1 

r  .  T  f  * 

!  !  !  ! 

2' 

Calculate  the  area  of  each  rectangle 


3. 

4  cm 


I 

I 

I 

- f  - 

L^- 

i 

....  _j 

Cm*^ 


24-  cirt’ 


16  cm 


8  m 


.  - 

L  -i 

i 

i 

L  _i_  _l 

I  I 

!  !  !  !  I 

MM! 

■y  "T  "T  T  «  ‘ 

III' 

M  I  I  > 

_ _ i _ _ I _ i _ I 

7  ITl 


8  cm 


8. 

9. 

16.8  m 

8  m 

6.5  m 

l28  cm 

X. 

44  nf 


Length: 

Width: 

8  cm  ,11. 

^  40  cm*- 

5  cm 

Length: 

Width: 

24  cm  ,12. 

^  ^  2fe4  cm*- 

1 1  cm 

Length: 

Width: 

8.3  cm 

6.1  cm 

Length: 

Width: 

1 8.6  cm  14. 

5.5  cm  'o2..'3  cm*- 

Length: 

Width: 

22.2  cm  15, 

22.2  cm  442.84cm«- 

Length: 

Width: 

10  m 

10  m 

Io4.Xm 
50.fe3  cm*- 


/oo  m* 
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ACTIVITIES 

1.  Have  students  write  the  formula  on 
the  “Math  Formulas’’  page  in  their 
notebooks. 

2.  Ask  students  to  find  the  area 
of:  the  chalkboard, 

the  windows, 
the  door, 

the  classroom,  etc. 

Ask  the  students  to  decide  what  units 
will  be  used  when  measuring  the 
length  and  width  of  each  surface. 

3.  Prepare  in  advance  a  set  of 
rectangles  of  different  sizes.  Number 
them.  The  students  are  to  measure 
them  and  find  the  area  of  each. 

4.  Extension:  You  may  wish  to 
introduce  the  formula  for  the  area  of 
a  square:  A  =5  X  5  where 5  is  the 
length  of  each  side. 

5.  Select  5  rectangular  areas  in 
the  classroom.  Have  the  class  estimate 
the  area  of  each,  then  measure  the 
sides  and  calculate  the  area  to  check. 

6.  See  the  “Tangram”  ideas  in 
the  Activity  Reservoir. 


EXTRA  PRACTICE 

1.  Calculate  the  area  of  each  rectangle 
in  Exercises  1  to  16,  page  105. 

2.  Calculate  the  area  of  each  rectangle 
in  Extra  Practice,  page  105. 

3.  Calculate  the  perimeter  and  the 
area  of  each  square. 

(a)  -  (b)  - 


2.3  cm  _ I 

4.5  m 
(d)  - 


19  hm 


(Continued  on  page  119) 


(c) 


1.2  cm 


(e) 


26.3  cm 
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Area  of  Triangles 


1  height 

h 

\  1 

/  1  h  height^. 

/ _ ! _ 

b  base 

Area  of  rectangle  =  length  X  width. 
Area  of  triangle  is  of  the  rectangle. 
Area  of  triangle  =  f  X  &  X  b. 


b  base 

Area  of  the  triangle  is  one  half  of  the  area  of 
the  rectangle  with  the  same  base  and  height. 


Area  of  triangle 


X  b  X  h. 


Activity 

1.  Cut  out  a  right  triangle  from  squared  paper. 
Place  it  on  a  new  piece  of  squared  paper. 
Compare  the  areas  of  the  triangle  and  the 
parallelogram  you  can  make  from  it. 

Repeat  for  any  triangle. 

2.  Count  the  squares.  Is  it  true  that  the  area  of 
is  one  half  the  area  of  the  rectangle?  Yes 

. rrrn 

. r . ^ . f . 1 


Exercises 

Calculate  the  area  of  these  triangles. 
- 1 


2. 


rn 

10  m 


30  m* 


7  cm 


4. 


a 


117.4,  5. 

'6  m 


22  2  m 


I 


62  cm 


7J.4-  cm*- 

8  5  cm 


23(?J  cm’ 
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HSWERS: 

The  arec\  o?  -the  -tr'vcxrv^\e  is  i  the  areok  of  -the  paca\\e\o’jrani . 


ACTIVITIES 

.  Have  students  put  the  formula  in 
leir  “Math  Formulas”  list. 

2.  Provide  each  pair  of  students 
ith  a  geo-board  and  elastic  bands. 

»ne  student  makes  a  triangle  and 
tiallenges  the  other  student  to  find  its 
rea.  Then  the  two  reverse  roles.  The 
indent  with  the  most  correct  after  10 
irns  each  is  the  winner, 

3.  Prepare  a  set  of  20  triangles 
s  illustrated).  Do  not  put  the 
leasurements  on  the  triangle, 
umber  each  triangle  and  record  for 


your  records  their  dimensions  (for  easy 
corrections).  Students  are  to  measure 
the  base  and  height  and  calculate  the 
area  of  each  triangle. 


4.  See  the  “Tangram”  ideas  in 
the  Activity  Reservoir. 


OBJECTIVE 

To  calculate  the  area  of  a  triangle 
using  the  formula  A  =  T  X  ^  X 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

squared  paper,  scissors,  rulers 

BACKGROUND 

The  area  of  a  triangle  is  developed 
from  the  fact  that  a  triangle  has  an 
area  equal  to  half  that  of  a  rectangle 
of  the  same  base  and  same  height. 

SUGGESTIONS 

Initial  Activity  Illustrate  by  means  of 
the  overhead  projector  the  relationship 
between  a  triangle  and  its  related 
rectangle.  Do  this  once  for  the  right 
triangle  and  once  for  the  general 
triangle.  Then  say,  “Does  this 
relationship  hold  for  triangles  of 
different  sizes?  I  would  like  you  to  do 
the  Activity  on  page  109.”  (You  may 
wish  to  have  the  students  do  the 
Activity  under  your  direction  rather 
than  from  the  text  where  the 
relationship  is  stated.) 

USING  THE  BOOK 

Following  the  Initial  Activity,  discuss  the 
conclusions  the  students  reached. 

Elicit:  “The  area  of  a  triangle  is  equal 
to  half  the  area  of  the  rectangle  with 
the  same  base  and  same  height.  Then 
ask,  “What  is  the  formula  for  the  area 
of  a  rectangle?”  \A  =  f  X  w] 

Ask,  “What,  then,  is  the  formula 

for  the  area  of  a  triangle?”  \A  =  j  X 

i  X  w]  But,  for  a  triangle  we  call  the 
length  base,  and  the  width  height. 

Hence  A  =  \  X  b  X  h.  Then  show 

how  to  make  replacements  for  b  (base 
of  triangle)  and  h  (height  or  altitude 
of  the  triangle). 

Emphasize  the  terms  base  and 
altitude.  Some  students  may  find  this 
form  of  the  formula  easier  to  work 

with:  A 
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OBJECTIVE 

To  calculate  the  area  of  a  parallelogram 
using  the  formula  A  =  b  X  h 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

squared  paper  for  the  students,  large 
display  parallelogram  constructed  as 
described  in  the  Suggestions 

BACKGROUND 

The  area  of  a  parallelogram  is 
developed  through  its  relationship  to 
the  related  rectangle  —  the  rectangle 
with  the  same  base  and  same  height. 

The  length  of  the  base  of  a 
parallelogram  is  represented  by  b  and 
the  height  by  h.  Hence:  A  =  b  X  h. 

SUGGESTIONS 

Initial  Activity  Prepare  this 
demonstration  parallelogram  with 
congruent  ends  that  fold  as  illustrated. 


This  piece  is  folded  behind  so  it 
can  be  folded  back  into  place. 


- T~ 

/ 

\ 

/ 

\ 

/ 

\ 

/ 

\ 

_ i 

Explain  that  the  triangle  at  the 
right  end  can  be  cut  off  and  placed  at 
the  left  end  to  form  a  rectangle.  The 
area  of  the  new  rectangle  is  equal  to 
the  area  of  the  original  parallelogram. 
Since  we  can  calculate  the  area  of  a 
rectangle,  we  can  calculate  the  area  of 
the  parallelogram. 

Elicit:  “The  area  of  a  parallelo¬ 
gram  is  the  same  as  for  a  rectangle 
with  the  same  length  and  width. 

USING  THE  BOOK 

You  may  wish  to  have  the  students  do 
the  Activities  without  opening  their 
texts.  In  which  case,  you  can  direct 
the  Activities  orally. 

Assign  the  exercises.  Discuss  what 
the  students  learned  by  asking  the 
students  to  tell  what  they  have 
discovered  about  parallelograms  and 


rectangles.  Emphasize  the  terms 
“base”  and  “height”. 

ACTIVITIES 

1.  Have  the  students  put  the  formula 
for  the  area  of  a  parallelogram  in 
their  “Math  Formulas”  list.  Also, 
have  students  add  all  the  formulas  to 
date  to  the  bulletin  board. 

2.  Prepare  a  set  of  parallelograms 
suitable  for  measuring.  Number  each 
and  record  for  your  records  the  sizes 
and  areas.  Students  are  to  measure 
the  base  and  height  and  calculate  the 
area  of  each. 

3.  Prepare  a  set  of  oddly-shaped 
polygons  similar  to  the  one  shown. 
Students  are  to  calculate  the  area  of 


each.  The  dotted  lines  help  the 
students.  i 


the  Activity  Reservoir. 
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The  Hectare 


The  square  metre  (m'-)  is  too  small  to  measure  land  area. 
The  square  kilometre  fkm‘)  is  too  large  for  small  land  areas 
Therefore  the  hectare  (ha)  Is  used  tor  small  land  areas. 

'  hm  2  hiTi 

T" 


too  m 


1  hm 


Exercises 

t.  A  city  block  is  3  hm  long  and  1  hm  wide. 

How  many  hectares  in  the  lot^  3  h<^  [ 

2.  A  city  block  is  3  hm  long  and  2  hm  wide 
How  many  hectares  in  the  lot'^’  fe 
Calculate  the  area  m  hectares  for  each  land  area. 

4  hiTi 


hm 


3  hm 


6  h.m 


r 


7  hm 


3  hm 

2I  U 


4  hm  i- 


J  l<o  Inq 


4  hfTT 


24  lack 


'•V  ^ 


BRAINTICKLER 

Draw  the  pattern  shown.  ''  - 

Continue  to  number  around  the  spiral. 

1.  Is  there  a  ray  that  contains: 

(a)  only  the  squares? 

(b)  only  primes?  Ves 

(c)  only  squares  of  prime  numbers?  Y^£S 

2.  Predict  what  the  comer  numbers  will  be.  1,- 
19  +  7  =  20  -P  6~' 


Note: 


19 

6 

20 

7 

Does  this  pattern  always  hold? 


17 

16 

15 

14 

13 

18 

'S 

4 

3 

12 

- 

19 

^6 

1 

2 

11 

20 

7 

8 

9 

10 

.'Xf-  .-.i 
MK-  if.  ' 

21 

22 

23 

..•'T 

- 

- 

'  "v: 
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OBJECTIVE 

To  calculate  area  in  hectares 

PACING 

Level  A  Optional 
Level  B  All 
Level  C  All 

VOCABULARY 

hectare 

MATERIALS 

trundle  wheel  or  long  measuring  tapes 

BACKGROUND 

A  hectare  is  a  unit  area  of  land 
equivalent  to  100  m  (one  hectometre) 
by  100  m  or  one  square  hectometre. 
The  easiest  way  to  calculate  the  area 
in  hectares  is  to  convert  (if  necessary) 
the  linear  measures  to  hectometres 
then  multiply  as  usual. 

SUGGESTIONS 

Initial  Activity  Use  a  trundle  wheel 
or  long  metric  tapes  to  measure  off  a 
100  m  by  100  m  area  in  the  school 
yard.  Once  measured  and  marked, 
have  the  students  calculate  the 
perimeter  and  area  in  square  metres. 
Identify  the  area  as  1  hm^  or  1  ha 
(hectare).  Use  the  perimeter  as  a 
course  for  relay  races.  Record  the 
various  running  times. 

USING  THE  BOOK 

Explain  the  meaning  of  a  hectare. 
Review  how  area  is  calculated: 

Area  =  f  (in  hectometres)  X  w  (in 
hectometres). 

Assign  the  exercises. 


[ACTIVITIES 

I  1.  Find  the  approximate  number  of 
i  hectares  in  your  school  yard. 

I  2.  Find  the  number  of  hectares  in 
1  a  city  block  or  nearby  field. 

1  3.  Provide  a  set  of  squares  1  cm 

j  X  1  cm  cut  from  cardboard.  (Geo- 
I  boards  may  be  used  also.) 

(a)  Use  24  squares  to  form  a  rectangle. 

(b)  Make  as  many  different  rectangles 


as  you  can. 

(c)  Record  the  sizes  of  each  in  a  chart. 


Rectangle 

Length 

Width 

Perimeter 

Area 

1 

12 

2 

28 

24 

2 

'  3 

EXTRA  PRACTICE 

In  a  city’s  residential  area  there  are 
about  16  single-family  dwellings  per 
hectare. 

(a)  In  a  city  of  0.6  million  single-family 
dwellings,  how  many  hectares  are 
used? 

(b)  By  using  multi-family  dwellings, 
the  number  of  families  per  hectare 
rises  to  44.  How  many  hectares  of 
land  can  be  saved  if  all  the 
dwellings  are  multi-family  rather 
than  all  single-family  dwellings? 
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OBJECTIVE 

To  use  the  relationship:  area  of  a 
circle  is  just  less  than  four  times 
the  radius  times  radius 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

approximation 

BACKGROUND 

It  is  important  that  the  student 
experiences,  in  various  contexts,  the 
meaning  of  pi.  Here  pi  is  the 
relationship  between  the  area  of  a 
circle  and  the  radius  squared;  its 
value  is  less  than  4.  Earlier,  its  value 
was  established  as  being  greater  than 
3. 

SUGGESTIONS 

Initial  Activity  Before  the  students 
open  their  books  to  this  page,  you 
may  wish  to  direct  them  orally  to  do 
the  display  as  an  activity.  This  allows 
the  students  to  discover  the 
relationship  themselves.  After  the 
students  have  identified  the  desired 
relationship  shown  here,  tell  them  that 
pi  is  the  name  for  the  relationship 
between  the  area  of  a  circle  and 
“radius  X  radius”.  Remind  them  that 
we  earlier  determined  pi  to  be  greater 
than  3  and  that  during  these  exercises, 
they  should  keep  this  in  mind.  Tell 
the  students  we  will  use  the  value  3.14 
later,  but  not  with  this  page. 


Compare  the  area  of 
this  square  and  the 
circle  shown. 


Area  of  a  Circle 

Area  of  shaded  square  is 
r  X  r. 

Area  of  large  square  is 
4  X  r  X  r. 

Area  of  circle  is  less  than  the 
area  of  large  square. 


Area  of  circle- <  4  x  r  X  r. 


An  approximation  for  the  area  of  this  circle  is: 

Area  of  circle  <  4  X  r  X  r,  f'r  is  the  radius  of  the  circle.) 
Area  of  circle  <4X6X6,  . 

Area  of  circle  <  1 44  cm'-. 


Exercises 

1.  (a)  What  is  the  area  of  the  shaded  square?  Z5  sijaftre  v\«\\Ls 

(b)  What  is  the  area  of  the  total  large  square?  loo  S(juoj-e  u*vI-S 

(c)  How  does  the  area  of  the  circle  compare  with 

the  area  of  the  large  square?  o?  circle,  is  less 

LV>e  area  o?  srjuare. 

2.  Use  the  relation  Area  of  circle  <4  X  r  X  r  to  find  an 
approximation  for  the  area  of  each  circle. 


A<mmm 

gSb 
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USING  THE  BOOK 

After  developing  the  display,  assign 
the  exercises.  You  may  wish  the  more 
capable  math  students  to  include 
these  two  statements  for  each  area: 

A  >  3  X  r  X  r. 

A  < _ 


ACTIVITIES 

1.  Prepare  in  advance,  a  set  of  circles 
with  radii  different  than  those  shown. 
Then  to  emphasize  approximations, 
have  an  oral  “flash-card”  game  in 
which  students  reply  when  shown  a 

circle:  “The  area  is  less  than _ ” 

2.  Identify  circular  regions  in  the 
school  or  on  the  playground  (i.e., 
circles  on  the  gym  floor).  Ask  the 
students  to  complete  the  statement  for 
each  circle: 


“The  area  is  less  than _ ” 

3.  Ask  the  students  to  draw  in 
their  exercise  books  three  circles  using 
compasses  and/or  circular  objects. 
They  are  then  to  write  a  statement 
about  the  area  of  each. 
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More  About  Pi 


Mathematicians  write  the  relation: 
area  of  a  circle 


=  n  (pi). 


radius  X  radius 
The  number  that  TT  represents  is  too  long  to  write  exactly. 

TT  =  3.141  592  653  589  793  238  462  643  383  279 
VVe  use  TT  =3.14.  For  a  circle  we  write:  A  -  TT  X  r  X  r 


or 


3.14  X  r  X  r. 


Exercises 

Calculate  the  area  of  each  circle 
1.  A  =  TT  X  r  X  r 
4  =  3.14  X  4  X  4 

4  =  ■  cm2  50  24 

Area  is  ■  cm2,  50  2.4 


4. 


5. 


314  cm*- 


8.  A  plafe  has  a  radius  of  10  cm. 
What  is  its  area?  3|4-  cm^ 


2. 


379.94  cm* 


lE.5b  cm*- 


3/  78.5  trrf 


9.  An  outdoor  fire  pit  used  for  bonfires  has  a  radius  of  0.8  m. 
What  is  the  area  of  its  circular  cover?  2  009b  m*" 

10.  A  circular  dining  room  table  has  a  radius  of  0.4  m 
What  is  the  area  of  the  table  top? 

0.502.4  m*- 

★  11.  Which  is  the  better  buy? 

(a)  A  pizza  with  radius  8  cm  for  $5.00. 

(b)  A  pizza  with  radius  10  cm  for  $6.50  ^  b) 


I5\fl,76cm 


USING  THE  BOOK 

Explain  that  we  have  a  special  name 
tor  the  ratio  of  the  area  of  a  circle  to 
the  square  of  the  radius.  (You  may 
need  to  explain  the  square  of  a  radius 
:is  radius  X  radius.)  Also  explain  that 
this  ratio  is  the  same  ratio  as  the 
ilength  of  the  circumference  to  the 
diameter  of  the  circle.  The  special 
name  is  pi  and  is  written  using  the 
Greek  letter  n.  Also  explain  that  the 
i/alue  of  this  ratio  cannot  be  written 
exactly  as  a  number.  The  values  3.14 

ind  y  (3— )  are  only  approximations 

ive  will  use.  For  simplicity  we  write 
jn  =  3.14. 

!  Then  help  the  students  through 
Exercises  1  and  2.  Assign  the  rest  of 
i:he  page. 

ACTIVITIES 

il.  Use  the  circles  prepared  in  Activity 
1 1  on  page  112.  The  students  can  find 
I  he  area  of  each  using  n  =  3.14. 


2.  Prepare  an  activity  sheet  such 


as: 


4 


Copy  and  complete  these  statements: 
Area  of  the  circle  is  between  ■  and  I 
square  units. 

An  approximate  area  is: 

the  average  of  the  two  numbers:  ■. 


Calculate  the  ratio: 


approximate  area 
radius  X  radius 


Area  of  a  circle  is  about  ■  times  the 
product  radius  X  radius. 

3.  Have  some  of  your  Level  C 
students  prepare  a  bulletin-board 
display  showing  diagrams  and  the 
various  formulas  used  thus  far. 


OBJECTIVE 

To  use  Ti  —  3.14  to  calculate  the  area 
of  a  circle 

PACING 

Level  A  1-10 
Level  B  All 
Level  C  All 

VOCABULARY 

pi  (n),  mathematician 

RELATED  AIDS 

HMS  — DM27. 

CALC.  ACTIVITY  MASTERS  — 87. 

BACKGROUND 

An  approximation  for  pi  is  3.14. 
Sometimes  3y  is  used  as  an 

approximation.  Pi  is  an  irrational 
number.  That  is,  it  cannot  be 
expressed  exactly  as  a  fraction  or 
decimal. 

SUGGESTIONS 

Initial  Activity  To  develop  a  better 
approximation  for  pi,  lead  the 
students  through  this  activity. 
Emphasize  we  can  only  get  an 
approximation  for  the  value  of  pi.  In 
this  activity,  pi  is  greater  than  3. 


Area  using  Tf  113 


KJKJ  uiiitd  uim 

Area  of  circle  is  between  88 
square  units  and  68  square  units. 
Average:  88  =  yg 


+68 

156 

approximate  area  _  78 

radius  X  radius 


5X5 


=  —  =  3  12 

25 


The  area  is  about  3  times  the  product 
radius  X  radius. 


Area  of  a  circle  3  X  radius  X  radius 
(square  units). 


( ~  means  is  approximately.) 
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Volume  of  Rectangular  Prisms 


h 


1  cm 
w  cm 


I  cm 
(4  cmj 


h  cm 
(3  cm) 


w  cm 
(2  cmj 


V  =  I  X  w  X  h 

V  =  4  X  2  X  3 

V  =  24 

Volume  is  24  cm^. 
Note;  cm3  is  read 
cubic  centimetres. 


Number  of  cubes  in 
1  layer  -  Ix  w. 


Number  of  cubes  in 
h  layers  =  i  x  w  X  h. 


V  =  a  X  .w  X  h 


Exercises 

1.  Find  the  volume  of  the  box. 

Number  of  cubic  centimetres  in  1  layer 
Number  of  layers 

Number  of  cubic  centimetres  in  box 
Compare  with  this  solution; 

V  =  I  X  w  X  h  ^ 

2  4- 

V  =  4  X  «  X  ■ 

V  =  ■  cm3  32 


8 

4 


The  volume  of  the  box  is  ■  cm3 


OBJECTIVE 

To  use  the  formula  V  =  i  X  w  Xh 
for  the  volume  of  a  rectangular 
prism 

PACING 

Level  A  1-9 
Level B  1-9 
Level  C  All 

MATERIALS 

centimetre  cubes 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  — 127, 
131. 

CALC.  ACTIVITY  MASTERS  —29, 
72,  73. 

SUGGESTIONS 

Initial  Activity  Direct  the  students  in 
a  drill  exercise  practising  multiplication 
of  3  numbers. 

Example 

Oral:  2X8X5,  3X4X6, 

6  X  8  X  10. 

Pencil  and  Paper:  7X8X6, 

4  X  9  X  8,  13  X  4  X  9. 

With  students  working  in  groups 
and  each  group  with  a  set  of  centimetre 
cubes,  direct  them  to  make  a  layer  of 
blocks  3  cm  by  4  cm.  Ask,  “How 
many  blocks?’’  [12]  Ask  them  to  write 
a  number  sentence  for  this. 

[3  X  4  =  12  or  3  X  4  X  1  =  12] 
Encourage  them  to  use  the  1  to  mean 
“1  layer  3  cm  by  4  cm’’.  Then  ask 
them  to  make  2  layers  the  same  size 
—  one  layer  on  top  of  the  other.  “How 
many  blocks  now?’’  [24]  “Write  a 
number  sentence  for  how  you  would 
calculate  this.”  [3  X  4  X  2  =  24] 
Repeat  for  3  layers  and  4  layers. 

Then,  if  you  feel  it  necessary,  repeat 
the  process  for  layers  2  cm  X  3  cm, 

2  cm  X  6  cm,  3  cm  X  5  cm,  etc.  Ask 
the  students  to  write  the  number 
sentence  for  25  layers,  45  cm  by  37  cm 
(they  can  use  □  to  represent  the 
answer).  [45  X  37  X  25  =  □]  Then 
for  those  who  are  ready,  ask  “What 
number  sentence  can  you  write  for  the 
volume  if  there  are  h  layers,  and  each 
layer  is  f  units  long  and  w  units  wide. 
[V  =  i  X  w  X  h] 

USING  THE  BOOK 

Review  the  development  of  calculating 
volume  by: 

number  of  cubes  in  1  layer  (i  X  w) 
number  of  layers  (h) 
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number  of  cubes  altogether 
il  Xw  X  h) 

This  in  brief  is:  V  =  f  X  w  X  h. 

Do  exercise  1  orally. 

Assign  Exercises  2  to  11. 

ACTIVITIES 

1.  Have  students  collect  a  number  of 
different  kinds  of  cereal  boxes. 
Students  can  record  their  guess  for  the 
volume  and  then  measure  and  record 
the  dimensions  and  calculate  the 
volume.  They  should  do  one  at  a  time 
so  that  their  guesses  will  improve  with 
practice. 


Guess 

Calculated 

Box 

Volume 

Length 

Width 

Height 

Volume 

Points  may  be  given  for  the  best 
guesses  and  correctly-calculated 
volumes. 

2.  Identify  rectangular  prisms  in 
the  classroom  such  as  aquarium, 
chalk  box,  book  box,  etc.  Repeat 
Activity  1. 

3.  Some  students  may  be  ready 


for  the  volume  of  a  cube  of  side  5. 

V  =  i  X  w  X  h 

V  =  s  X  s  X  s 

V  =s^ 


Explain  =s  X  s 

X  s. 

Then  ask  them  to  find  the  volume  of 
cubes  with  sides 

(a)  2  cm  (b)4  cm 

(c)  5  cm 

(d)10  cnr. 

EXTRA  PRACTICE 

1.  A  moving  van: 

Length: 

12  m 

Width: 

2.4  m 

Height: 

2.1  m 

Volume: 

?  ‘ 

2.  Railway 

Length: 

14.6  m 

box  car: 

Width: 

3.0  m 

Height: 

3.1  m 

Volume: 

? 

3.  Commercial 

Length: 

1.4  m  1 

wheelbarrow: 

Width: 

0.8  m  i 

Depth: 

0.4  m 

Volume: 

? 

4.  Packing  crate: 

Length: 

1.2  m 

Width: 

0.8  m  ■' 

Height: 

1.1  m  ‘t 

Volume: 

? 
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Litres  and  Cubic  Centimetres 


h  dm 


10  cm 


1  dm 

1  dm3  =  1  L 

l|  Exercises 


1 0  cm 


A  container  with  a  volume  of 
1000  cm3  will  I  i_  of  water. 

1000  cm 3=  1  L 


lOOO 


(a)  lOOO  cm'*  (b)  2  dm* 

:  1.  What  is  the  volume  of  each  container? 

How  many  litres  of  water  will  each  hold? 

(a)  IL  Cb^  2L 

Copy  and  complete. 

1  L  of  water  fills 

i 

[4,  4  L  of  ginger  ale  fills 

i 

'Copy  and  complete. 

6.  1000  cm3  will  hold 
8 


I - cm  rr^  ^ 

on  r-m  2000  ^ 

t3 


cm 


4000 

cm3. 


20  cm 
2  L  of  milk  fills 


cm-'' 


3.5  L  of  water  fills 


I 


2500  cm3  vvill  hold 

2000 

"4. 


L  of  water. 

2.5 

I  L  of  water. 


7.  5000  cm3  will  hold 
9.  6500  cr];^3^i|^  hold 


3600 

I  cm3. 

s 

water. 
■  L  of  water. 


'10.  V  =  ■  cm 
It  will  hold 


11.  V  = 


L  of  water. 


cm' 
It  will  hold  I 


lO 

L  of  water. 


What  is  the  mass  of  water  that  will  fill  a  rectangular 
can  that  is  60  cm  long,  30  cm  wide,  and  20  cm  high? 
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li 

JSING  THE  BOOK 

Oiscuss  liquids  sold  in  litres.  Have 
tudents  name  different  liquids. 

Review:  1  L  =  1000  cm^. 

'  The  shape  of  1000  cm*  need  not 
;>e  fixed.  The  volume  is  calculated 
ising  V  =  i  X  w  X  h  (cm). 

Explain  or  summarize  the  result 
|>f  the  demonstration: 

1  L  of  water  =  1  kg 
1000  cm*  of  water  =  1000  g 
Assign  Exercises  1  to  16.  You 
nay  wish  to  explain  that  these 
questions  can  be  done  using  ratios. 

I 

1 


ACTIVITIES 

1.  Assemble  a  number  of  containers 
with  capacities  of  1  L,  2  L,  3  L,  and 

4  L.  Provide  the  students  with  a  1  L 
container  and  ask  them  to  find  the 
capacity  of  each  container  after  first 
estimating  the  capacity. 

2.  Ask  the  students  to  find  the 
measures  of  5  different  rectangular 
tanks  that  hold  1  L.  (Example: 

5  cm  X  20  cm  X  10  cm  =  1000  cm*) 

3.  Ask  the  Level  C  students  to 
calculate  the  mass  of  water  that  would 
fill  each  of  the  containers  shown  in 
Exercises  10  through  15. 


OBJECTIVE 

To  calculate  the  number  of  litres  in  a 
rectangular  container  using  the 
relation  1  L  =  1000  cm* 

PACING 

Level  A  1-11 
Level  B  1-15 
Level  C  2-16  (even) 

MATERIALS 

cardboard,  litre  container  (such  as  a 
milk  container),  scale 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  98. 

BACKGROUND 

The  quantity  of  liquid  a  container  can 
hold  is  its  capacity.  Capacity  is 
commonly  measured  in  litres  (or 
millilitres).  Volume  is  the  amount  of 
space  filled  by  an  object  and  is 
measured  in  cubic  units,  i.e.,  cubic 
centimetres  and  cubic  metres.  One 
litre  of  water  at  maximum  density  has 
a  mass  of  one  kilogram.  (Emphasize 
that  this  is  true  for  water  only.)  Hence 
one  cubic  centimetre  of  water  has  a 
mass  of  one  gram. 

SUGGESTIONS 

Initial  Activity  To  emphasize  the  size 
of  a  litre,  have  the  students  draw  a  net 
for  the  litre  container  (shown  at  the 
top  of  the  page),  assemble,  and  glue. 


Ask  the  students  to  calculate  the 
number  of  cubic  centimetres  (volume) 
of  this  container.  Then  point  out  that 
1000  cm*  holds  1  L  of  liquid. 

Have  the  students  demonstrate 
the  mass  of  1  L  of  water:  Use  the 
scale  to  find  the  mass  of  the  litre 
container  empty  (A).  Fill  the  container 
with  one  litre  of  water  and  obtain  its 
mass  again  (B).  Subtract  A  from  B  to 
get  the  mass  of  one  litre  of  water. 
Remember:  measurements  are 
approximate! 
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OBJECTIVES 

To  calculate  the  number  of  millilitres 
in  a  container 

To  convert  litres  to  millilitres 


PACING 

Level  A  1-5 
Level  B  All 
Level  C  All 


VOCABULARY 

millilitre  (mL) 


RELATED  AIDS 

HMS  — DM28. 


SUGGESTIONS 

Initial  Activity  Point  out  that: 

Since  1  L  of  water  has  a  mass  of  1  kg, 
1000  cm^  of  water  has  a  mass  of  1000  g, 
1  cm^  of  water  has  a  mass  of  1  g. 

Also  1  L  of  water  fills  1000  cm^, 

1  mL  of  water  fills  1  cm^. 

(mL  =  millilitre) 


USING  THE  BOOK 

Explain  the  display  at  the  top  of  page. 
The  symbol  mL  is  new.  Explain  L  is 
the  symbol  for  litre  and  the  prefix  m 
means  milli  (one  thousandth)  so  mL 
means  millilitre  or  one  thousandth  of 
a  litre. 

Assign  Exercises  1  to  6. 


ACTIVITIES 


Cubic  Centimetres  and  Millilitres 


How  many  litres  of  water  will  this  small,  I 
aquarium  hold''''  q  zs  l  ■  ’  | 


5  an 


Volume  =  I  X  w  X  h 
Volume  -  1 0  X'  5  X  5 


Exercises 

Copy  and  complete. 

1.  1  cm3  vvill  hold 

3  cm3  will  hold  ! 
500  cm2  will  hold  I 


.1 


mL  of  Welter. 


2. 


1 3 


mL  of  water. 


1  mL  of  water  fills 
1 0  mL  of  water  fills 


.1 


cm3  , 
!'‘^.m3. 


l^n?L  of  water. 


bOO 


600  mL  of  water  fills  ■  cm^ 


How  many  cubic  centimetres  (ems)?  How  many  millilitres  (mLj? 


3  cm 


4  cm  j 


It  holds  ■  of  water. 


It  holds  of  water. 


400 

It  holds  ■  mL  of  water. 


★  6.  What  is  the  mass  of  water  in 
this  aquarium? 

Remember,  1  L  of  water  has  a 
mass  of  1  kg.  |5 


25  cm 


JJ 
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EXTRA  PRACTICE 


1.  Assemble  a  number  of  containers 
with  various  capacities  from  15  mL  to 
2000  mL.  Provide  the  students  with 
graduated  cylinders  or  graduated 
beakers.  Students  are  to  estimate  the 
capacity,  then  measure  it  by  pouring 
from  a  full  container  into  a  graduated 
cylinder.  The  estimates  and  capacities 
should  be  recorded  in  chart  form. 

2.  Have  the  students  collect  and 
measure  the  water  from  a  leaking 
faucet  for  15  min.  They  are  then  to 
calculate  the  amount  of  water  wasted 
in  one  day,  one  week,  and  52  weeks. 

3.  Have  the  students  prepare  a 
report  on  the  history  of  measuring 
capacity.  The  report  may  be  written  or 
in  chart  form. 


How  many  millilitres  of  water  will 
each  container  hold? 


I 
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More  About  Litres 

Oil  is  moved  in  huge  tankers. 

A  tanker  may  hold  thousands  of  kilolitres. 


Milk  is  sold 
in  litre  containers. 


1000  L  =  I  kL 


150  000  kL  of  oil 


l» 

! 


Exercises 

Tell  whether  each  holds  more,  less,  or  exactly  1  kL. 

t-  less  ■tKan 

1 0.3  m 


more  -Uiafi 
I  W_ 


About  30  kL  of  milk 


About  1 00  kt.  of  gasoline 


About  1 000  kL.  of  oil 


How  many  milk-truck  tanks  would  be  needed  to  have  a  capacity  equal  to: 


(a)  one  gasoline-truck  tcrnk?  (b)  one  railway-car  tank? 

3.3 


33,3 


5.  How  many  gasoline-truck  tanks  would  be  needed  to  have  a  capacity  equal  to: 

(a)  one  railway-car  tank?  lo  (b)  the  tanker  at  the  top  of  the  page?  150O 

6.  A  family  uses  4  L  of  milk  dally.  280 u 

How  many  litres  of  milk  do  they  use  in  10  weeks?  Do  they  use  1  kL  in  10  weeks?  POo 

7.  A  family  uses  5  L  of  milk  daily. 

How  many  litres  of  milk  do  they  use  in  January.  February.  March,  and  April?  ^OO  1_ 

Do  they  use  1  kL  m  the  4  monthsi*  Mo 

8.  A  tanker  carrying  8940  kL  of  oil  split  in  half  off  the  coast  of  Japan.  It  lost  its  cargo. 

How  many  litres  of  oil  were  spilled?  8  940  OOO  L. 


kCTIVITIES 

Discuss  the  need,  advantages,  and 
■,  isad vantages  of  huge  oil  tankers. 
)iscuss  problems  existent  if  a  tanker 
5  sunk  or  wrecked  on  rocks  —  effect 
f  oil  spills  on  the  ocean,  ocean  life, 

(I  nd  short  life.  Discuss  alternatives  — 
i;verland  pipelines  —  and  potential 
ijiroblems  therein.  Emphasize:  We 
need  the  oil;  we  need  the  wildlife 
^Elora  and  fauna);  we  need  extreme 
jaution  and  care. 

2.  Ask  students  to  make  a 
ollection  of  pictures  of  liquids  being 
iransported.  Each  picture  should  be 
:  ccompanied  by  a  statement  of 
Ipproximate  capacity  of  each  tank. 
I'ost  on  the  bulletin  board, 
i  3.  Arrange  three  containers: 

I  800  mL,  500  mL,  and  300  mL. 
dll  the  800  mL  container  with  water. 
{Challenge  the  class  to  get  400  mL  in 
une  container. 

I  One  answer:  (8,  0,  0)^>>(5,  0,  3) — > 
■5,  3,  0)-^(2,  3,  3)-^(2,  5,  1)  — ► 
[hrow  out  1  L — ^(2,  5,  0)  — ► 

12,  2,  3)-^(0,  4,  3)] 
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EXTRA  PRACTICE 

1.  A  family  uses  4  L  of  milk  daily. 

How  many  litres  of  milk  will  they 
use  in  10  weeks?  [280  L] 

Do  they  use  more  or  less  than  1  kL 
in  10  weeks?  [Less] 

2.  A  family  uses  5  L  of  milk  daily. 
How  many  litres  of  milk  do  they 
use  from  April  1  to  August  31? 

[765  L] 

3.  A  cow  produces  28  L  of  milk  daily. 
How  many  kilolitres  of  milk  would 
the  cow  produce  in  one  year? 

[10.22  kL] 

4.  If  a  farmer  received  18^  for  each 
litre  of  milk  the  cow  in  Exercise  3 
produced,  how  much  would  the 
farmer  receive  for  the  year’s 
production?  [$1839.60] 

5.  The  Torrey  Canyon  tanker 
grounded  and  spilled  its  cargo. 

It  carried  191  000  kL  of  oil. 

How  many  litres  of  oil  were 
spilled?  [191  000  000  L] 


OBJECTIVES 

To  convert  litres  to  kilolitres  and 
kilolitres  to  litres 
To  use  kilolitres  in  problems 

PACING 

Level  A  1-5 
Level  B  All 
Level  C  1-5  (odd),  6-8 

VOCABULARY 

kilolitres  (kL),  capacity 

BACKGROUND 

Kilo-  is  the  prefix  meaning  one 
thousand.  Therefore  a  kilolitre  is  one 
thousand  litres.  Large  quantities  of 
liquids  are  measured  in  kilolitres. 

SUGGESTIONS 

Initial  Activity  Collect  and  bring  to 
class,  pictures  of  tankers:  truck 
tankers,  rail  tankers,  and  seagoing 
tankers.  Approximate  capacities  of 
each  are  shown  on  page  117.  Discuss 
the  pictures. 

USING  THE  BOOK 

Explain  the  relation  between  litre  and 
kilolitre  emphasizing  the  meaning  of 
kilo-.  Emphasize  that  a  kilolitre  is  the 
capacity  of  a  cubic  metre. 

You  may  do  Exercises  1  to  5  in 
class  orally.  Assign  the  balance. 
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OBJECTIVES 

To  solve  problems  involving  grams, 
kilograms,  and  tonnes 
To  convert  among  grams,  kilograms, 
and  tonnes 

PACING 

Level  A  1-11,  Tune  Up 
Level  B  1-13,  Tune  Up 
Level  C  1-6,  8,  10,  12-16,  Tune  Up  is 
optional 


1  kg  =  1 000  q 


Exercises 

Copy  and  complete, 

^  1 000  g  =  ■  kg  l 

500  g  =  ■  kg  0.5 
3000  g  =  ■  kg  3 


Truck  Gardener 


1  t  =  1 000  kg 


1 000  g  =  1  kg 
1 000  kg  =  1  t 
1  000  000  g  =  1  t 


2. 


1 000  kg  =  «  t  I 
500  kg  =  ■  t  0.5 
8000  kg  =  ■  t  8 


3. 


1  000  000  g  =  ■  t  ' 
500  000  g  =  ■  t  0.5 

2  000  000  g  =  ■  t  2 


VOCABULARY 

tonne 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  —  32, 
103. 

BACKGROUND 

A  tonne  is  a  unit  of  mass  equivalent 
to  one  thousand  kilograms.  Mass  is 
not  equal  to  weight.  Mass  is  the 
quantity  of  matter  in  an  object 
whereas  weight  is  the  force  of  gravity 
on  the  object.  Mass  always  remains 
constant,  whereas  the  weight  of  an 
object  may  vary  depending  on  its 
location  (gravity  varies  on  Earth  and 
on  different  planets). 

SUGGESTIONS 

Initial  Activity  Discuss  the  work  of  a 
truck  gardener.  See  the  Career 
Awareness  notes  in  the  Chapter 
Overview,  page  92.  Review  the 
relations  among  grams,  kilograms, 
and  tonnes.  Collect  and  bring  to  class 
a  set  of  pictures  of  common  objects 
that  will  serve  as  referents  for  certain 
masses.  On  each  write  the 
approximate  mass  of  each  object. 


Copy  and  complete. 
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4. 


7. 


8. 


9. 

10. 


11. 


2  kg  =  ■  g  2000  5.  1  t  =  ■  kg  looo  6. 

2.5  kg  =  ■  g  2500  0.5  t  =  ■  kg  BOO 

7.2  kg  =  ■  g  7200  3.4  t  =  ■  kg  3400. 

The  mass  of  an  apple  Is  about  150  g. 

(a)  What  is  the  mass  in  kilograms  of  1 0  apples?  1.5  kg 

(b)  What  is  the  mass  in  kilograms  of  100  apples?  15 

(c)  A  box  of  apples  has  a  mass  of  20  kg. 

About  how  many  apples  are  in  the  box?  '33 

The  mass  of  a  large  tomato  is  about  1 70  g. 

(a)  What  is  the  mass  in  kilograms  of  1 0  tomatoes? 

(b)  About  how  many  tomatoes  are  in  5  kg?  2.<)  ' 

The  mass  of  an  ear  of  corn  is  about  650  g. 

What  is  the  mass  in  kilograms  of  1 000  ears?  ^50 
A  large  potato  has  a  mass  of  about  0.5  kg. 

(a)  How  many  potatoes  are  in  a  50  kg  bag?  /oo 

(b)  How  many  bags  are  in  1  t?  20 
An  average  watermelon  has  a  mass  of  1 5  kg, 

A  truck  delivers  6  t  of  watermelons. 

How  many  watermelons  does  the  truck  deliver?  400 


1 


USING  THE  BOOK 


Do  Exercises  1  to  6  orally  in  class. 
Use  Exercise  7  to  illustrate  the 
problem-solving  techniques 
recommended: 

(a)  Calculate  the  mass  in  grams  of  10 
apples  (ask  how  to  do  this). 

(b)  Convert  the  mass  in  grams  of  10 
apples  to  mass  in  kilograms  (ask 
how  to  do  this). 

(c)  Write  a  sentence  answering  the 
question. 

Point  out  that  in  some  exercises,  it 
may  be  necessary  to  change  the 
kilograms  to  grams  first  —  or  the 
grams  to  kilograms,  in  which  cases 
decimals  are  used. 


While  certain  answers  can  be  left 
in  the  smaller  unit  such  as  grams, 
students  should  be  encouraged  to 
express  answers  like  15  000  g  in  the 
larger  unit  — 15  kg. 

The  Tune  Up  can  be  assigned  or 
done  orally.  If  done  orally,  ask 
questions  like:  “Name  an  object  with 
a  mass  of  about 
(a)  1  kg  (b)  2  kg  (c)  100  g.” 
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,■  wry T.'ff 


12.  An  average  turnip  has  a  mass  of  1 .8  kg. 

(a)  How  many  turnips  are  in  a  25  kcj  bag?  (b)  How  many  bags  are  in  1  t?  40 

|4 

|j^i3.  Wc^termelons  sell  for  35c,'  kg 

The  average  mass  of  each  watermelon  is  18  kg, 

A  truck  has  260  melons. 

What  is  the  load  worth?  $lb38 

14.  The  mass  of  a  large  orange  is  about  130  g. 

(a)  What  is  the  mass  in  kilograms  of  150  oranges? 

(b)  How  many  oranges  are  in  a  40  kg  carton^  ^5; 

308 

15.  Peaches  sell  for  85<f  'kg. 

The  average  peach  has  a  mass  of  160  g. 

One  carton  has  60  peaches. 

What  is  the  price  of  the  carton?  $  g  (t? 

16.  The  mass  of  the  average  pumpkin  is  8  kg. 

A  truck  delivers  4,6  t  of  pumpkins, 

(a)  How  many  pumpkins  are  in  the  shipment?  575. 

(b)  Pumpkins  sell  for  1 6<t;.  kg.  What  is  the  load  worth?  $  73I0 


Tune  Up 

1.  A  ping-pong  ball  has  a  mass  of  about:  (c) 

(a)  1  kg  (b)  2  kg 

2.  A  small  car  has  a  mass  of  about;  (c) 

(a)  1  kg  (b)  1 00  kg 

3.  This  text  has  a  mass  of  about: 

(a)  1  g  (b)  10  Q 

4.  Your  mass  is  closest  to:  (^c) 

(a)  50  g  (b)  500  g 

5.  The  mass  of  a  large  carrot  is  about:  Cb) 

(a)  1g  (b)  100  9 


(C) 

1  g 

(d) 

100  g. 

(C) 

1  t 

(d) 

10  t. 

(C) 

1  kg 

(d) 

100  g. 

(c) 

50  kg 

(d) 

500  kg. 

|C) 

1  kg 

(d) 

100  kg. 
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ACTIVITIES 

1.  Play  “Concentration”  as  described 
in  the  Activity  Reservoir.  Use  cards 
which  reinforce  the  relationships 
between  various  units  of  measure. 
Example 


1(X)  cm 

1  m 

500  mL 

0.5  L 

5000  g 

5  kg 

2.  Have  the  students  start  and 
build  a  “Mass”  chart.  Students  can 
add  an  object  or  item  and  its  mass 
under  each  heading.  Pictures  can  be 
added  instead  of  words. 


MASS 

Items  measured  in 

grams 

kilograms 

tonnes 

bar  of  soap 

cows 

trucks 

-200g 

— 1600  kg 

—  3t 

3.  For  those  students  who  need 
it,  you  may  prepare  a  set  of  objects 
that  students  are  to  hold  in  their 
hands.  Estimate  the  mass  then  check 
by  placing  on  a  scale. 


f 

(  Continued from  page  108) 

ill.  Use  a  set  of  squares  about  1  cm  X 
1  cm  cut  from  cardboard.  (Geo- 
i!  boards  may  be  used  also.) 
ii  (a)  Use  squares  to  form  a  rectangle 
I  with  a  perimeter  of  40  units, 
i  (b)  Make  as  many  different 
j  rectangles  as  you  can. 

(c)  Record  the  sizes  in  a  chart. 


I 


1 

’ectangle 

Length 

Width 

Area 

Perimeter 

1 

10 

10 

100 

40 

2 

(d)  Is  the  perimeter  always  the 
same?  the  area? 

(e)  Repeat  for  30  units,  12  units, 

36  units,  etc.  (Teacher:  always 
choose  an  even  number  of  units.) 


EXTRA  PRACTICE 

Puzzle: 

A  Raja  sent  his  Maharaja  5  identical 
gold  coins  —  by  messenger.  The 
Maharaja  had  a  balance.  He  wished  to 
determine  in  the  least  number  of 
weighings  possible,  if  the  messenger 
had  substituted  an  identical  but  light 
coin  for  one  of  the  real  gold  coins. 

(a)  How  many  weighings  are 
necessary?  [Max:  3] 

(b)  How  many  are  necessary  if  there 
were  7  identical  coins?  [Max:  4] 

(c)  How  many  are  necessary  if  there 
were  6  identical  coins?  [Max:  3] 
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OBJECTIVE 

To  solve  problems  involving  metric 
measurements 

PACING 

Level  A  1-6 
Level  B  1-6 
Level  C  All 

RELATED  AIDS 

HMS  — DM29. 

BFA  PROB.  SOLVING  LAB  II  — 
29-31,  34,  35,  41,  65,  73,  77,  93,  102, 
103. 

CALC.  ACTIVITY  MASTERS  — 57. 

SUGGESTIONS 

Initial  Activity  Discuss  the  various 
jobs  that  a  gardener  performs.  See  the 
Career  Awareness  notes  in  the 
Chapter  Overview,  page  92.  In  doing 
so,  indicate  wherein  mathematics  is 
used.  The  problems  illustrate  just  a 
few  uses  of  mathematics. 

USING  THE  BOOK 

Some  students  will  need  little  if  any 
help.  For  the  others,  you  may  wish  to 
analyze  the  first  problem  or  two. 

Exercise  1:  Since  the  lawn  is  not 
rectangular  in  shape,  can  we  make 
two  rectangles  out  of  it?  Where  would 
we  draw  a  line?  (two  places  possible) 
What  are  the  dimensions  of  each 
rectangle?  Can  you  find  the  amount  of 
sod  needed  now?  (You  may  need  to 
explain  what  sod  is  and  how  it  is 
delivered.) 

Point  out  that  some  questions 
require  the  answers  to  the  preceding 
questions.  Therefore,  it  may  be 
advisable  to  list  the  correct  answers  on 
the  side  chalkboard  so  the  students 
can  check  in  order  to  proceed. 

Remind  the  students  of  the  steps 
in  problem  solving.  (See  page  22.) 


fJhe  Gardener 


Gardeners  care  for  lawns  and  plants.  They  rnow,  clip,  prune,  water,  and  spray  as  needed. 


Exercises 

1.  The  lawn  needs  sod. 

What  is  the  area  of  the  lawn,  in  square  metres?  420 


6  m 


20  m 


35  m 

/I'll tin*  Fence 


2.  Anna,  the  gardener,  ordered  430  of  sod. 

It  costs  S2.15/m2  (per  square  metre). 

What  is  the  total  price?  $  424. 50 

3.  Ted.  Anna's  partner,  is  building  a  fence  around  the  lawn, ' 

How  many  metres  of  fence  are  required?  yfc  m 

4.  Ted  calculated  a  profit  of  $2.75.''m  on  the  fence. 

What  is  the  profit?  $  2.09 

5.  To  fertilize  the  lawn,  they  use  1  kg  of  fertilizer  for  each  10  m‘. 

How  much  fertilizer  is  required?  42. 

6.  They  need  f  1  L  of  water  to  spray  the  plants. 

Does  this  container  hold  1 1  L?  Yes 

■k  7.  To  mix  the  spray,  Ted  puts  20  ml 
of  concentrate  in  1  L  of  water. 

How  many  millilitres  of  concentrate 
must  he  use  with  1 1  L  of  water?  2.2.0  mL 

8.  An  empty  container  has  a  mass  of  2  kg. 

What  is  the  mass  of  the  container  filled  v/lth  the  spray  liquid  in  Exercise  6?  I3  kj 


50  cm 


20  cm 
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ACTIVITIES 

1.  .Students  may  collect  pictures  to 
prepare  a  collage  or  mural  on  the 
work  of  gardeners. 

2.  Choosing  the  correct  operation 
is  often  the  most  difficult  of  the 
problem-solving  steps.  See  Activity  1 
for  pages  22  and  23  for  an  idea 


designed  to  practise  this  skill. 

3.  Bring  a  flyer  from  a  supplier 
of  garden  supplies.  Then  ask  the 
students  to  calculate  the  cost  of 
fencing  a  rectangular  lot  20  m  by 
50  m.  Have  the  students  make  up  a 
problem  or  two  of  their  own  using 
actual  prices,  quantities,  etc.  Have 
these  exchanged  with  classmates. 

EXTRA  PRACTICE 

1.  A  car  uses  1  L  of  gas  to  go  8  km. 
How  much  gas  is  needed  to  go 
176  km?  [22  L] 


2.  An  airplane  flies  980  km/h. 

How  long  does  it  take  to  go 
3920  km?  [4  h] 

3.  At  a  cattle  auction,  the  auctioneer 
said,  “This  animal  is  165  kg  more 
than  1  t.” 

What  was  the  mass  in  kilograms? 
[1165  kg] 

4.  Jill  tied  her  horse  to  a  post  in  the 
centre  of  a  field  with  a  10  m  rope. 
Over  what  area  can  the  horse  eat? 
[314  m^] 
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More  About  Metres 


1  km  =  1 000  m 
1  hm  =  too  m 
1  dam  =  to  m 


1  m  =  10  dni 
1  m  =  1 00  cm 
1  m  =  1000  mm 


2  km  +  3  hm  4-  7  dam  +  8  m  =  2378  m 


-2000  m 
2378  m 


3  m  +  9  dm 


1 

1 

‘-S  m 

3 

i 

i-70  m 

0£ 

4 

^-300  m 

0.01 . 

cm  4-  6  mm  =  3  916  m 

m 
m 
m 

0  006  m 


3  916  m 


Exercises 
Write  as  metres. 

1,  3  km  +  4  hm  +  5  dam  +  2  m 


2,  6  km  4  8  hm  4  9  dam  4  1  m 


3 

km 

= 

3000  m 

6 

!l 

e 

ioOOO 

H  m 

4 

hm 

400  m 

8' 

hm  = 

d 

oo 

ni 

5 

dam 

= 

ii 

50 

m 

9 

dam  = 

H  m 

2 

m 

= 

1 

IT!  ™ 

8 

1 

m 

8 

m 

I 

m 

km 

4  0 

hm 

4  0 

dam  4 

3  rn 

1003  m 

4.  8  km  ■ 

r  1  hm 

4 

2  d 

km 

4  0 

hm 

4  0 

dam  4 

0  m 

2000  m 

6.  1  km  • 

4  2  hiri 

4 

1  d 

5. 

7,  4  m  4  2  dm  4  3  cm  4  5  nim  4.235  rr. 

4  m  =  4.  mi 

2  dm  =  0.2  m 

3  cm  ==  0  08  ^  m 

5  mm  OOOS^m 


8,  1  m  4  3  dm  4  8  cm  4  9  mm 
1  m  -  s'm 

3  dm  =  a’^rn 

0-0  8 

8  cm  =  8  m 

9  mm  = 


8/20  m 
1213  m 

I.  38‘=l  m 


9m43dm40cm44  mm  io. 

11.  0  m  4  0  dm  4  4  cm  4  5  mm  o.o45  m  12. 

13.  9  m  4  9  dm  4  9  cm  4  3  mm  ^.993  m  14. 

15.  2  km  4  1  hm  4  2  dam  4  1  m  212.I  m  16, 


6  m  4  9  dm  4  2  cm  4  1  mm 

5  m  4  0  dm  4  8  cm  4  0  mm, 

6  km  4  3  hm  4  4  dam  4  5  m 
4  m  4  0  dm  4  1  cm  4  2  mm 


b.92)  rxi 
5. 080  m 

4-.0I2  m 


Meao-ngs  ifioti'ic  prefixes 
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ACTIVITIES 

.  “Metric  Snap”.  Prepare  3  sets  of 
ards  consisting  of  the  symbols  for  the 
prefixes  and  the  numeral  for  each 
'irefix.  The  cards  are  shuffled  and 
.ealt  to  two  or  three  players.  Then  the 
ame  is  played  like  “Snap”. 

2.  Form  two  sets  (A  and  B)  of 
our  teams.  Set  A  teams:  metre, 
decimetre,  centimetre,  and  millimetre 
earns.  Set  B  teams:  metre,  decametre, 
lectometre,  and  kilometre  teams. 

Set  A  teams  using  rulers  or  tapes 
ocate,  measure,  and  record  the 
neasures  of  5  objects.  Each  team  then 
hallenges  the  other  teams  to  change 
its  measures  into  the  other  units,  i.e., 
he  centimetre  team  challenges  the 
rither  teams  to  change  the  centimetre 
jneasures  to  millimetres,  decimetres, 
Hnd  metres. 

Set  B  teams  collect  pictures  of 
listances  or  ohjects  suitable  to  be 
neasured  in  their  units  (even  though 
jhese  may  not  be  customarily 


measured  in  those  units).  The  same 
type  of  challenge  as  in  Set  A  is  issued. 

3.  Have  students  go  on  a 
scavenger  hunt  for  names  of  objects  or 
distances.  Make  up  a  list  of  5  objects 
or  distances  for  each  team  to  find  in 
the  schoolyard.  (Pictures  may  also  be 
used.)  Specify  a  range  of  sizes  for 
each:  (1)  an  object  3-4  m  long, 

(2)  a  distance  2-4  dam  long,  etc. 

4.  Have  some  of  your  students 
make  up  a  bulletin-board  display 
explaining  the  meanings  and  use  of 
metric  prefixes  and  providing  some 
local  referents  for  each. 

EXTRA  PRACTICE 

Write  as  metres. 

1.  1  m  +  2  km  +  2  hm  +  4  dam 

2.  2  hm  +  5  dam  +  3  km  +  4  m 

3.  5  dam  +  2  m  +  3  km  +  8  hm 

4.  6  km  +  2  m  +  5  dam  +  4  hm 

5.  2  cm  +  3  mm  +  4  dm  +  5  m 

6.  2  m  +  7  mm  +  5  cm  +  4  dm 

7.  3  dm  +  5  mm  +  9  cm  +  2  m 

8.  2  cm  +  4  dm  +  3  mm  +  5  m 


OBJECTIVE 

To  write  measures  in  metres  given  the 
expanded  form 

PACING 

Level  A  All 
Level  B  All 
Level  C  1-16  (odd) 

MATERIALS 

metre  tapes  marked  in  millimetres 
and  centimetres 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  97, 
98. 

BACKGROUND 

The  metric  system  with  its  prefixes  is 
based  on  the  powers  of  10.  Therefore 
the  number  of  metres  automatically 
gives  the  number  of  kilometres, 
hectometres,  and  so  on  to  centimetres 
and  millimetres.  All  one  has  to 
remember  is  the  order  of  the  units. 
The  order  is  given  by  the  meaning  of 
the  prefixes:  kilo  (k)  — 1000;  hecto  (h) 
—  100;  deca  (da)  —  10;  deci  (d)  —  0.1; 
centi  (c)  —  0.01;  milli  (m)  —  0.001. 

SUGGESTIONS 

Initial  Activity  Review  the  prefixes, 
their  meanings,  and  the  symbols: 
kilo  —  k;  hecto  —  h;  deca  —  da; 
deci  —  d;  centi  —  c;  milli  —  m. 
Explain  that  these  prefixes  are  used 
with  the  basic  metric  units:  metres, 
grams,  and  litres.  Here  we  limit  their 
use  to  metres.  Demonstrate  the 
relationships  using  the  tapes. 

USING  THE  BOOK 

You  may  wish  to  ask  questions  such 
as:  “How  many  metres  in  3  hm?  in 
5  dam?  in  300  cm?  in  4  cm?  in  9  mm?” 
etc.  Then  explain  the  second  part  of 
the  display  at  the  top  of  the  page; 
assign  Exercises  1  to  6  and  correct. 
Then  explain  part  three  of  the  display 
(under  the  ruler)  and  assign  Exercises 
7  to  16. 


i 

I 
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OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 


RELATED  AIDS 

HMS  — DM30. 


USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 


Test  Item 

Objective 

Text  Page 
Number 

12-29 

A 

93,  96,  97 

12-14,21 

B 

95 

17-20,  22-25 

C 

96-101 

15,  16,26-29 

D 

102, 103 

6-10 

E 

104,  111, 
115, 117, 
118, 121 

1-4 

F 

105-109, 

112-114 

5 

G 

115, 116 

11 

H 

121 

Chapter  Test 


1.  Calculate  the  perimeter.  74  m 
23  m 


2.  Calculate 

(a)  the  circumference  50.£4-=-‘^ 

(b)  the  area  (Use  TT  =  3.14.)  200.‘^fc 


1 4  m 


3.  Calculate  the  area.  45  cm’^ 


4.  Calculate  the  volume.  t50  cm'^ 


1.5  cm 

5.  How  many  litres  in  this 


26  cm 


aquarium? 


5  cm 
5  cm 

6.  The  word  meaning  "1000  g  "  is 
*  K'l  1  o^ra  m 


7.  The  word  meaning  "one  hundredth 
of  a  metre"  is  Hi .  cenLi  metre 


20  cm 


20  cm 


remedial  work.  You  may  wish  to 

Copy  and  complete. 

1500 

reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 

8. 

10. 

3000  q  =  ■  kg 
o.S 

500  L  =  ■  kL 

9. 

11. 

1.5  t 

3  km 

=  ■  kg 

-f-  8  hm  +  0 

dam 

3804 
-f-  4  m  =  ■  m 

or  concept. 

The  following  chart  will  help  in 

Divide. 

2  ^ 

this  regard.  The  specific  objectives  are 

12. 

1700  370 

13. 

0370  <C>3.7 

90  000  90 

15. 

4  )  10.4 

16. 

37?  4?. 2. 

6 

listed  in  the  Chapter  Overview  (see 

10 

53 

100 

2208 

32 

1  1  Zl 

$  37 

page  92). 

17. 

6  )'318 

18. 

4  )  8832  19. 

9  YtW 

20. 

8  r8968 

21. 

100  )  $3700 

An  alternate  Chapter  Test  can  be 

/24 

30  R60 

101 

204 

2.3 

found  in  the  Holt  Mathematics  System 

22. 

52  r6448 

23. 

68  r2ibd  24. 

31  ) 3131 

25. 

44  [8888 

26. 

38  )  87.4 

Duplicating  Masters  available  for  use 

3.b 

4-. 

with  this  grade  level. 

27. 

27  )  97  2 

28.  68  r$653.48 

29. 

33  r$153.12 

122  Chapter  4  test 


122 


Cumulative  Review 


1.  Use  a  protractor.  What  is  the 
measure  of  L  RUN'? 


2.  Calculate  the  measure  of  Z  S/t r.  iZS° 
B 


75“ 


Calculate 

3. 


45.6 
3.76 
+  431. 

480. 


4. 


76  030 
+  1 4  909 

90^ 


5. 


$408.00 
-  124  46 


6. 


7588 


361 
X  7 

2527 

143 


7.  764 

X  51 


38 '764- 


1.74 


8. 

15  050  -  7462 

9. 

123  X  0 

10, 

14.3  X  10 

11. 

174-100 

280 

12. 

5  X  (7  X  8) 

13. 

6  X  5  =  40-B 

14. 

3427 

15. 

0.3 

X  0.2 

X  0.8 

685.4 

0.24- 

16. 

84 

17. 

1.24 

18. 

0.03 

19. 

1000  lo 

X  0.75 

X  0.25 

X  0.02 

63 

0.31 

O-OOdb 

2241 

457  Rl 

4.2 

0.1 

20. 

34  )  76  194 

21. 

7  r3206 

22 

.  3  yww 

23. 

28  )  19,6 

24.  A  tailor  bought  250  cm  of  velvet  cloth  for  $15.50, 

How  many  metres  of  cloth  did  he  buy?  2.5  m 

25.  At  a  scout  rally,  104  scouts  came  from  Manitoba,  285  came  from  Ontario,  and  8  came 
from  British  Columbia 

Give  an  estimate  of  the  number  of  scouts  at  the  rally.  400 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  IT 


Test  Item 

Text  Page  Number 

1 

35 

2 

42 

3 

7 

4 

4 

5 

8 

6 

58 

7 

65 

8 

5 

9 

164 

10 

60 

11 

95 

12 

63 

13 

18 

14 

71 

15 

75 

16 

74 

17, 18 

77 

19 

95 

20 

98 

21 

100 

22,23 

102 

24 

104 

25 

14, 15 
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CHAPTER  5  OVERVIEW 


This  chapter  further  develops  the  division  procedures 
begun  in  Chapter  4.  It  examines  dividing  whole 
numbers  by  decimals,  dividing  decimals  by  decimals, 
and  dividing  when  the  divisor  is  larger  than  the 
dividend.  Also  in  this  chapter,  the  student  studies  the 
interrelationships  between  capacity  of  a  container,  and 
the  mass  and  volume  of  water  the  container  can  hold. 
Time  zones  and  temperature  are  also  presented. 

OBJECTIVES 

A  To  introduce  and  provide  a  short  method  for 
division  by  0.1,  0.01,  and  0.001 
B  To  divide  whole  numbers  by  divisors  from 
0.2  to  0.9 

C  To  divide  with  decimals  in  the  divisors  and  in  the 
dividend  (up  to  and  including  3  decimal  places) 

D  To  divide  when  the  divisor  is  larger  than  the 
dividend  (annexation  of  zeros) 

E  To  discover  and  use  the  relationship  between 
capacity,  mass,  and  volume  of  water 
F  To  compute  time  after  and  time  in  between  using 
the  24  h  clock;  to  explore  time  zones,  daylight 
saving  time,  and  to  relate  a  specific  year  to  its 
correct  century 

G  To  read  temperature  including  minus  readings  and 
to  compute  the  temperature  change  between  two 
readings 

H  To  provide  practice  in  writing  and  solving 

equations,  estimating  for  reasonableness  of  answers, 
identifying  missing  and  extraneous  information, 
and  drawing  simple  diagrams  to  help  solve  word 
problems 

BACKGROUND 

The  division  lessons  presented  in  this  chapter  presume 
a  reasonable  mastery  of  the  concepts  introduced  in  the 
first  part  of  Chapter  4.  (See  Chapter  4  Overview, 
Background  notes  on  page  92;  also  pages  93  to  103.) 

The  relationship  among  capacity  of  a  container, 
the  mass,  and  the  volume  of  water  the  container  can 
hold  is  a  very  difficult  one  for  most  students  of  this 
age.  While  technically  the  relationship  exists  only 
under  very  precise  conditions,  it  is  not  necessary  to 
make  this  point  at  this  time  except  for  those  students 
cognitively  prepared.  It  is  recommended  that  the 
students  be  afforded  the  actual  experiences  of 
measuring  the  approximate  mass  of  1000  cm^  of  water. 
Emphasize  that  the  data  collected  are  approximate  but 
that  under  very  specific  and  exact  conditions: 

1  L  of  water  has  a  mass  of  1  kg. 

Solving  word  problems  can  be  a  much  more 
meaningful  and  successful  experience  if  opportunities 
for  “exploration”  are  presented.  Be  sure  to  include 


topics  such  as  explaining  a  problem  in  own  words, 
finding  alternate  solutions,  estimating,  checking  for 
reasonableness,  and  checking  over  an  answer  that  has 
been  calculated.  This  checking  is  a  “looking  back”  to 
reflect  on  a  problem  in  order  to  help  generalize  a 
technique  for  future  similar  situations. 

Another  aspect  is  that  of  identifying  extraneous 
and  missing  information.  Having  to  supply  logical  and 
relevant  data  requires  an  awareness  of  problem-solving 
techniques  that  constantly  needs  development.  I 

Students  also  need  practice  in  illustrating  a 
problem  with  quick,  meaningful  sketches.  Drawing  a 
picture  to  represent  data  can  help  simplify  a  confusing 
issue  that  otherwise  may  have  remained 
incomprehensible.  The  problems  that  appear  in  the 
displays,  the  exercises,  and  on  the  problem  pages 
present  an  on-going  emphasis  on  some  of  these 
problem-solving  techniques. 

MATERIALS 

construction  paper 

small  amount  of  artificial  or  real  money 
graph  paper 
Bristol  board 
pennies 

litre  containers  (graduated  if  possible) 
scales 

light  plastic  (sandwich  wrap) 
demonstration-sized  twenty-four  hour  clock 

CAREER  AWARENESS 

Airplane  Pilot  [151] 

Airplane  pilots  are  employed  by  the  Canadian  Armed 
Forces,  major  airlines,  and  small  private  industries  or 
companies.  The  type  of  airplane  flown  will  vary  from 
the  extremely  fast  fighter  type  used  by  the  armed 
forces  to  the  heavy  “workhorse”  freight  planes  used  by 
the  Canadian  Armed  Forces. 

Pilots  must  take  very  intensive  training  and 
retraining  programs,  the  length  and  technical  degree 
depending  on  the  type  of  plane  the  trainee  expects  to 
be  qualified  to  fly. 

A  pilot  assumes  a  great  deal  of  responsibility.  An  i 
error  on  his/her  part  can  be  fatal  to  him/herself  as 
well  as  to  all  passengers  and  innocent  earthbound 
bystanders. 

The  working  conditions  vary  greatly.  While  the 
pilot  of  a  major  commercial  airline  has  definite  rules 
and  regulations  about  how  long  and  often,  and  in  wha 
kind  of  weather  he/she  may  work,  the  “bush”  pilot  foi 
private  industry  may  at  times  be  asked  to  fly  long 
hours,  everyday,  and  in  all  kinds  of  weather. 


Division 


There  are  50  dimes  in  1  roll. 
There  are  2857  dimes. 


There  are  3476  chairs  for  the  concert. 
There  are  27  chairs  in  each  row. 


How  rnany  rolls?  57 

How  finmy  dimes  left  over?  7 


How  many  rows?  12.6 
How  many  chairs  left  over?  20 


P.hone  bill  for: 

March 

.April 

May 

June 

July 


Amount: 
S12.96 
7.59 
22  63 
827 
17.30 


What  is  the  average  phone  bill 
for  these  months?  $i3.75 
How  much  less  than  S20.00  is 
the  average  phone  bilP  $  4,.  2  5 


How  much  is  taken  off  the  price  of  the  bird? 
What  is  the  price  of  the  bird  now?  $  g . 
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OBJECTIVE 

To  solve  division  problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activify  Write  on  the  board 
the  following  problem. 

“There  are  7  books  on  one  shelf,  9  on 
a  second  shelf,  and  5  on  a  third  shelf. 
What  is  the  total  number  of  books 
altogether? 

What  is  the  average  number  of 
books?” 

Solve  the  problem  with  the  students  to 
quickly  review  the  concept  of  average 
and  the  procedures  involved  therein. 

USING  THE  BOOK 

With  the  students,  read  over  the  6 
problems  presented  on  the  page.  Since 
the  last  2  problems  are  “2-step 
problems”  you  may  wish  to  talk  about 
the  steps  with  your  less  able  students 
before  assigning  them. 

ACTIVITIES 

1.  “Round  the  clock”  drill: 


2.  Have  students  use  the 
supermarket  advertisements  in  the 
newspaper  as  a  source  for  making  up 
problems  similar  to  the  ones  on  the 
page. 

3.  See  “Itza  Fact!”  as  described 
in  the  Activity  Reservoir. 
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OBJECTIVE 

To  introduce  division  by  0.1  and  0.01 
and  their  relationship  to 
multiplication  by  10  and  100 
respectively' 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

Dividing  by  a  number  is  the  same  as 
multiplying  by  its  reciprocal.  10  is  the 
reciprocal  of  0.1  and  100  is  the 
reciprocal  of  0.01. 

SUGGESTIONS 

Initial  Activify  Draw  the  following 
diagram  on  the  board. 


Explain  that  the  rectangle  has  been 
divided  up  into  tenths. 

Each  section  =  0.1. 

How  many  O.l’s  are  in  1?  [10] 

1  =  0.1  =  ■  [10] 

1  X  10  =  ■  [10] 

Draw  another  rectangle  on  the 
board  similar  to  the  first. 

How  many  O.l’s  are  in  2?  [20] 

2  ^  0.1  =  ■  [20] 

2  X  10  =  ■  [20] 

Have  students  study  the  two  sets 
of  answers  carefully  and  elicit  from 
them  that  dividing  by  0.1  is  the  same 
as  multiplying  by  10. 


In  the  Balance 


Explain  what  each  set  of  balances  shows. 


Exercises 

1.  Complete  these 

‘balances  ’.  Use  your  rules 

( 

(a)  18-0.1 

18  X  10 

=  ■  180  (b) 

=  ■  l80 

9  -  0.1  =  ■  9o 
9X10  -  ■  90 

(c)  152  -  0.1  =  ■  /S2.0; 

152  X  10  =  ■  (52.0; 

(d)  35  -  0  01 

35  X  100 

=  ■  3SOO  (g) 
=  ■  3500 

7  -  0.01  -  ■ 

7  X  100  =  ■  700 

(f)  289  - 

289  X 

0.01  -  ■  2g 

100  =  ■  25  9o| 

2, 

Divide  by  0,1 . 

®  24  240 

(b)  126  /260 

(c)  3  30  (d)  17 

‘70  (e) 

458  4580 

J 

(f)  19  190 

(g)  5  50 

(h)  60  GOO  (j)  1 

‘O  (j) 

10  ) oo  1 

3. 

Divide  by  0.0 1 . 

16 

(b)  5  500 

(c)  219  21  900(d)  28 

2-800  (e) 

186  I8  GOO 

(f)  2  200 

(g)  67  i>700 

(h)  70  7000  (i)  10 

/OOO  (j) 

101  lO  lOO  ,, 

4. 

Divide. 

(a)  37  0  01  3700(b)  507  -  0.1  5070(c)  281  -  0.1  28)0  (d)  54 

-  0.01  5400 

126 

’tefning 

• 

USING  THE  BOOK 

Go  over  the  first  example  in  the 
display  at  the  top  of  the  page  and 
have  the  students  explain  what  the  set 
of  balances  shows.  (Dividing  by  0.1  is 
the  same  as  multiplying  by  10.) 

Examine  the  second  set  of  balances. 

Have  students  explain  what  this  set  of 
balances  shows.  (Dividing  by  0.01  is 
the  same  as  multiplying  by  100.) 

Do  Exercise  1  orally  with  the 
students.  Have  students  write  answers 
only  for  Exercises  2  to  4. 

ACTIVITIES 

1.  Play  “Concentration”  with 
questions  and  answers  similar  to  the 
ones  in  Exercise  4.  An  explanation  of 
the  game  is  outlined  in  the  Activity 
Reservoir. 

'  f 


2.  On  a  bulletin  board,  students 
make  a  display  similar  to  the  display 
in  the  book.  Have  them  write  the  rules 
and  show  them  on  the  display.  This 
will  help  reinforce  the  idea. 

3.  Some  of  the  students  might 
enjoy  investigating  further 


relationships  with  10,  0.1  and  100, 
0.01  such  as: 

1  463  904  ^  0.01  = _ X  100 

512  215  X  100  = _ 4- _ 

etc. 

Have  them  spot-check  their  findings 
with  a  calculator. 
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Patterns  in  Division 

Investigate  these  pattern  boards. 


2.5  1  =  2.5 

2.5  -  0,1  =  25 

2,5  -  0  01  =  250 


Complete  these  patterns. 

^26-1  =26 
26  -0.1  =  a  2hO 
26  0  01  =  ■  2bOO 

!  ^  30  -  1  ■  30 

30  -  0.1  =  ■  300 

30  0.01  =  ■  3000 


2.  9  =  1  =  a  ^ 

9-0.1  =  ■  qo 

9  -  0.01  =  ■  900 

5.  1  -  1  =  ■  I 

1-0.1  =  ■  10 

1  -  0.01  =  ■ 


3.  5,8  -  1  =  ■  5.8 

5.8  -  0.1  =  ■  58 

5.8  -  0.01  =  ■  580 

6,  10  -  1  =  ■  »0 
10  -^0.1  =  ■  lOO 

10  -  0  01  =  ■  looo 


Divide  by  0.1. 

7.  83  g3o  8  6  4,0 

Divide  by  0.01 , 

12,  41  4lOO  13.  2  ZOO 

Complete  these  patterns, 

■*^17.  116  -  0.1  ■  UbO 

16  -  0.1  =  ■  IbO 

16  -  0.1  =  ■  /8 

1.16-0,1  =  ■  l/.4> 


9.  50  500  10.  392  392.0  ’’00  looo 

14.  70  7000  15,  505  50  5006.  100  10  OOo 

★  18.  74  -  0.01  =  ■  V400 

7  -  0.01  =  ■  700 

7.4  -  0.01  =  ■  740 

0.7  -  0.01  =  ■  70 
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OBJECTIVE 

To  introduce  patterns  in  division  by 
1,  0.1,  and  0.01 

PACING 

Level  A  1-16 
Level  B  1-16 
Level  C  All 

MATERIALS 

coloured  dots  made  out  of  construction 
paper  to  represent  decimal  points 

SUGGESTIONS 

Initial  Activity  Write  the  following 
questions  on  the  board: 

9^1=  9.^  (coloured  dot 
representing  decimal  point) 

9  -b  0.1  =9^  (move  decimal  point 

1  place  to  right) 

9  -t-  0.01  =  900.  (move  decimal  point 

2  places  to  right) 

Ask:  “What  happens  to  the  decimal 
point  in  the  quotient  when  you  divide 
by  0.1?  [It  moves  1  place  to  the  right.] 
“What  happens  to  the  decimal  point 
in  the  quotient  when  you  divide  by 
0.01?”  [It  moves  2  places  to  the  right.] 
Make  a  decimal  rule. 

USING  THE  BOOK 

Go  over  the  pattern  boards  at  the  top 
of  the  page.  You  may  wish  to  write 
them  on  the  board  and  use  the 
“movable”  decimal  points  made  out 
of  coloured  paper  to  reinforce  the 
short-cut  method. 

Do  Exercises  1-6  orally  with  the 
students.  Have  the  students  write 
answers  only  for  the  rest  of  the 
questions. 


ACTIVITIES 

Make  2  decks  of  cards.  One  deck  is 
nade  up  of  whole  numbers  and 
lecimal  numbers,  e.g.,  78,  93.2.  The 
rther  deck  is  made  up  of  0.1  and  0.01 
several  of  each).  Both  decks  are 
ihuffled.  Participating  students  draw  a 
|:ard  from  each  deck.  They  divide  the 
wo  numbers.  If  they  are  correct,  they 
|?et  a  number  of  points  equal  to  the 
quotient.  The  one  with  the  most 
points  after  a  predetermined  number 
Jf  rounds  wins. 


2.  Clock  drill: 


3.  Play  “Football”  as  outlined  in 
the  Activity  Reservoir.  Use  question 
cards  which  test  division  by  0.1  and 


0.01. 
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OBJECTIVE 

To  provide  further  practice  dividing 
by  0.1 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Review  with  students 
the  notion  that  division  can  be 

expressed  as  10  )  30  or  ^  (as  on  page 

93)  and  that,  in  the  example  cited 
here,  the  “answer”  in  both  instances 
is  3. 

Review  also  the  procedure  used  to 
create  equivalent  fractions. 

Example 

4  4  X  2  8  ’ 


\ 

1 

j 

Point  out  the  equivalent  nature 
expressed  here.  Amounts  haven’t 
changed,  just  numbers  used  to 
represent  the  amounts  have  changed. 

USING  THE  BOOK 

Have  the  students  read  the  problem  in 
the  display  at  the  top  of  the  page.  Go 
over  the  steps  developed.  Relate  the 
short-cut  method  to  the  work  they 
have  done  on  the  previous  page 
(moving  the  decimal  point  to  the 
right). 

Do  the  first  few  examples  of 
Exercise  1  with  all  students.  With  less 
able  students  you  may  wish  to  do  the 
first  two  examples  of  Exercises  2  to  5 
on  the  board. 


Ribbon  Awarcjs 


0.1  Y3 


Miss  Carter  made  awards  from  ribbon  for  field  day. 

Each  award  measured  0.1  m. 

How  many  awards  did  Miss  Carter  make  from  3  m  of  ribbon? 
0.1' 

Multiply  the  numerator  and 
denominator  by  1 0. 

3X10  30 

o'Tx  To  1 

=  30  She  made  30  award  ribbons. 


Exercises 


Copy  and  complete.  gQ 

70 

4o 

■  ■ 

■  ■ 

■  ■ 

(a'l  0,1  j  8  — ^  1 

(b)  0.1  Tfo 

— ►  1  f70~ 

(c)  0.1  yr  — 1  [40 

(d)  0. 1  VT  1  Jmm 

(e)  0.1  'fW- 

m 

f 

20 

Divide. 

30 

40 

1  (,0 

so 

10 

(a)  0.1  yf  '  (b)  0.1  [9"  (c)  0.1  [5“  (d)  0.1  FT 


3.  Divide. 

€1  0.1  F52“ 


5  2.0 


1  [520 


■7feO 


850 


0.1  J7W  (c)  0,1  rSS 


310 

(d)  0.1  rST* 


Divide. 

7  2G0 

mmmm 

8570 

4070 

)  726  — 1 

)7260 

(b)  0.1 

)  857 

■(c)  0.1 

[407 

(d) 

0.1  r663 

Divide, 

230 

fcg  520 

4470 

7500 

(a)  0.1 

)23 

fb)  0.1 

)  6852 

(C)  0.1 

)  447 

(d) 

0.1 

)  750 

6,  Greta  cut  4  m  of  ribbon  for  awards. 
Each  award  measured  0.1  m. 

How  many  awards  can  she  make?  4o 
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ACTIVITIES 

1.  Make  a  stencil  with  questions 
similar  to  the  ones  in  the  exercises.  At 
the  bottom  write  the  answers  in  mixed 
up  order.  Students  match  the 
questions  and  the  answers. 

2.  “Snap”.  Make  2  sets  of  cards 
with  questions  and  corresponding 
answers.  Two  players  play.  Cards  are 
shuffled  together  and  each  player  is 
dealt  half  the  deck.  Players  take  turns 
playing  one  card  at  a  time.  When  2 
corresponding  cards  turn  up  (i.e., 
question  and  answer),  the  first  player 
to  call  “Snap”  picks  up  the  pile.  The 
player  with  the  most  cards  at  the  end 


of  the  allotted  time  wins. 

3.  See  “Rummy”  as  described  in 
the  Activity  Reservoir.  Use  card  sets 
such  as: 


1 
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OBJECTIVE 

To  divide  whole  numbers  by  divisors 
0.2  to  0.9 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Review  the  procedure 
for  dividing  by  0.1  developed  in  the 
previous  lesson.  Explain  to  students 
that  one  objective  was  to  make  the 
divisor  into  a  whole  number.  This  was 
achieved  by  multiplying  numerator 
and  demoninator  by  10.  Thus  in  a 
question  such  as  9  0.1  to  make  the 

0.1  into  a  whole  number 
multiplication  by  10  was  required. 

Write  the  question  0.2  )  24.  Rewrite  in 

this  form:  -|y .  Ask:  “What  must  be 

done  to  the  denominator  to  make  it  a 
whole  number?’’  [Multiply  by  10.] 
“What  must  be  done  to  the 
numerator?’’  [Multiplication  by  10.] 
The  question  now  is  written  as  or 

2  )  240  and  can  then  be  solved  in  the 
established  manner. 

USING  THE  BOOK 


ACTIVITIES 

1.  Play  “Eraser”  using  cards  which 
lave  questions  similar  to  the  ones  in 
:he  exercises.  An  explanation  of  the 
game  is  in  the  Activity  Reservoir. 

2.  See  the  “500  Grand”  idea  in 
the  Activity  Reservoir.  Adjust  the  title 
and  the  grid  to  maintain  division  skills 
presented  to  date.  As  a  source  for  grid 
items,  use  (a)  some  of  the  exercises 
I  from  this  and  previous  pages,  (b)  the 
[extra  practice  exercises  on  pages  352 
[and  353,  and  (c)  basic  division  facts. 
Example 


3 

0.8 )  208 

24 

0.1 

26  X  1  ) 

2 

sW 

0.6  )  336 

0.01  r> 

1 

26  g- 0.1 

100 

10 

28  715'  ^ 

1 

2 

3 

3.  To  provide  further  practice 
recognizing  and  predicting  patterns 
(page  127),  provide  some  activity  cards 
such  as: 


etc. 


Using  the  problem  in  the  display,  go 
over  the  steps  developed  to  reinforce 
the  work  done  in  the  Initial  Activity. 
In  the  short  cut,  the  students  should 
take  note  that  in  order  to  make  the 
divisor  a  whole  number,  the  decimal 
point  was  moved  one  place  to  the 
right.  The  decimal  in  the  dividend 
must  also  be  moved  the  same  number 
of  places  to  the  right  to  keep  the 
relationship  equal. 

For  the  first  two  exercises,  you 
may  wish  to  have  the  student  copy 
each  question  and  rewrite  it  in  its  new 
form  similar  to  the  examples  in 
Exercise  1.  In  Exercise  3  they  can  be 
told  to  “plan  ahead”  and  write  each 
question  with  the  decimal  point 
relocated. 
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OBJECTIVE 

To  divide  by  a  2-digit  divisor  which 
includes  1  decimal  place 

PACING 

Level  A  1-4 
Level  B  1-5 
Level  C  2-6 

SUGGESTIONS 

Initial  Activity  Do  a  few  questions 
similar  to  the  ones  in  the  previous 
lesson  to  review  division  by  a  decimal. 
Highlight  the  necessity  to  convert  the 
denominator  or  divisor  into  a  whole 
number.  Remind  students  of  the  short 
cut  and  how  this  short  cut  can  help 
them  “plan  ahead”  and  write  the 
question  in  its  final  form  before 
proceeding  with  the  division. 

USING  THE  BOOK 

Go  over  the  problem  in  the  display  to 
reinforce  the  procedure.  You  may  wish 
to  divide  your  class  into  2  groups. 
Group  A  does  the  odd  questions  in 
each  Exercise  (i.e.,  (a),  (c),  (e),  etc.), 
and  group  B  does  the  even  questions 
in  each  Exercise  (i.e.,  (b),  (d),  (f),  etc.). 


Math  Time 


Danny  answered  15  math  questions  in  2  5  min. 

What  was  the  average  number  of  questions  he  answ'ered  in  1  min? 
15 


2.5  )T5 


2.5 


Short  cut. 

2.5  rT5“  ^  25  }  150 


6 


Write  an  equivalent  frc\ction 
with  the  denominator  a  whole  number: 

15  X  10  _  150 
2.5  X  10  ~  25 

=  5  Danny  answered  an  average  of  6  questions  each  minute. 


Exercises 


2. 


30 

m  2,1  )63 

• 

20 

4.7  )  94 

(C) 

40 

2.4  )'96 

(cl) 

20 

3,4  [T8 

50 

(e)  1.3)65 

(f) 

30 

32  )^ 

(g) 

30 

2.8  )"84  ■ 

(h) 

20 
4.2  )  84 

40 

!i)  1.5  )  60 

(i) 

30 

2.7  )~81 

(k) 

lO 

3.7  ysT 

(1) 

40 

2.3  yw 

Find  the  quotient. 
^  4.8 

• 

60 

2.6  iTse" 

(c) 

70 

6,1  )■  427 

(d) 

so 

3.5  )  175 

70 

(e)  2.9  Y203 

(0 

80 

5.6  ITaa" 

(Q) 

, . 3.0 

4,3  )  387 

(h) 

70 

8.6  )  602 

60 

(i)  9.8  )■  588 

(j) 

so 

7.3  )  365 

(k) 

40 

8.2  )  328 

(I) 

80 

2,7  fFie 

Divide. 

^  . 610 

5.5  )346.5 

(b) 

6SO 

5.9  )  3835 

(c) 

830 

9.6  r7968" 

(d) 

800 

9.4  )”7520 

670 

(e)  2.9r20Oi 

(f) 

470 

6.8  jraTO'e 

(g) 

950 

5.4  fTTSo 

(h) 

330 

3  .9  )n5“2  'f 

560 

(i)  2.3)1288 

(j) 

260 

6.7  )  1742 

(k) 

430 

9,5  )  4085 

(1) 

,  280 

4,3  )  1 204 

130  0iv"0incj  by  2-Otpii  divisors  (ficiubrng  i  decimal  place 


130 


Solve  these  problems  that  Danny  answered  in  his  math  class. 

4.  (a)  How  many  small  spice  packets  with  a  mass  of  2.5  g  each  can  be  made  from  a  iar-ge 

spice  packet  with  a  mass  of  21 5  g? 

(b)  Each  small  packet  sells  for  $1 .1 5 

What  is  the  total  selling  price  of  all  the  small  packets?  $ 

5.  (a)  Susan  made  streamers  from  coloured  ribbon. 

How  many  streamers  that  measure  1 .5  m  each  can  she  make  from  a  roh  of  ribbon 
36  m  long?  24 


(b)  She  needed  50  streamers. 

How  many  more  streamers  did  she  have  to  make’ 


BRAINTICKLER 


A  small  insect  is  creeping  up  a  twig  that  measures  12  cm. 

It  creeps  3  cm  in  the  daytime. 

Each  night  it  slips  back  2  cm. 

How  many  days  does  it  take  to  creep  to  the  top  of  the  twig? 


lOd 


W'vd  problems-  1  decirnal  place  »r,  diviiiof  131 


ACTIVITIES 

1.  Play  “Bingo”  using  division  facts 
and  answers.  An  explanation  of  the 
game  is  in  the  Activity  Reservoir. 

2.  If  you  have  not  already  done 
so,  see  Activity  2,  page  102.  Use 
division  blanks  of  a  sort  similar  to 
exercises  on  this  page. 

3.  Have  students  compute  the 
amount  of  their  “math  time”  in  a  day, 
a  week,  a  month,  a  year. 
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Berry  Picking 


Bill  picked  1  7,5  baskets  of  berries  in  3.5  h. 

What  was  the  average  number  of  baskets  he  picked  in  1  h? 

, _  17.5 

3,5  )rTr5 


3.5 


Short  cut: 


3.^ri7,5^ 


35  )""l  75 


Write  an  equivalent  fraction 
v/ith  the  denominator  a  whole  number: 

17.5  X  2_0  _  175 

3.5  X  10  ~  35 

=  5  Bill  picked  an  average  of  5  baskets  each  hour 


Exercises 
Find  the 

quotient. 

9 

6 

6  8 

3.1  )  27.9  — *• 

7 

31  )  279  •  43  ; 

(  34,4 

3 

(c)  2,7  ) 

16,2  fd)  46)36,8 

6  7 

(e) 

6.4  )  44.8 

9 

(f!  7.8 : 

1  23,4 

8 

(g)  8  7) 

52,2  (h)  9.2  )  64.4 

3  8 

(i) 

89  )  80.1 

7 

(j)  5.3  , 

r42~4 

i> 

(k)  4.8  F 

14,4  (I)  7.9  F^,2 

9  8 

(m) 

4.4  fSOS 

(n)  9,6 

r^".6 

fo)  7.8  F 

70.2  (p)  6.3  )  50.4 

2.4 

S.fc 

8.  (o 

2.  (a) 

5.3  )  12.72  -—53  )  127.2 

6.2  F3T7'2 

(c)  4.9)42.14 

106 

6.8 

6.9 

21  2 

n  z 

■■  ■ 

(d) 

8.1  )  55.08 

(e)  7.3  )  50.37 

fo.S 

4.8 

9.8 

4.(c 

(0 

9.5  r6T75 

(g)  8,4  )  40.32 

(h) 

2,9  r28.42 

(i)  8.2  )  37.72 

(j) 

48,84  --  6.6 

7.^ 

(k)  39.33  -  5.7 

(1) 

57.62  -  8.6 

6.7 

(m)  43.61  --  4.9 

8.9 

3.  A  car  uses  8.1  L  of  gasoline  to  travel  89.1  km. 

How  far  does  the  car  travel  on  1  L  of  gasoline?  I|  Km 
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OBJECTIVE 

To  divide  with  decimals  in  the  divisor 
and  the  dividend 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM31. 

BFA  COMP  LAB  11  —  116. 

SUGGESTIONS 

Initial  Activity  Write  the  following 
questions  on  the  chalkboard. 

(a)  (b)  ^  (c)  If 

As  a  review,  develop  questions  (a) 
and  (b)  on  the  board  making 
equivalent  fractions  by  multiplying  the 
numerator  and  denominator  by  the 
number  that  will  make  the 
denominator  a  whole  number.  [10] 
Progress  to  (c)  and  ask  students  to 
first  identify  the  difference  between  (c) 
and  the  first  two  questions,  [decimal 
in  the  numerator]  Ask:  “What  must 
be  done  to  the  denominator  to  make  it 
a  whole  number?”  [Multiply  by  10.] 
“What  then  must  be  done  to  the 
numerator?”  [It  too  must  be 
multiplied  by  10.]  Write  the  new  form 

of  the  question:  |  —►5  )  55  =11. 

As  reinforcement  to  convince  students 
that  the  procedure  is  valid,  ask  “How 

many  groups  of  f’s  are  in  Sf?”.  They 

should  readily  be  able  to  answer  11.  If 
not,  show  in  diagram  form. 

USING  THE  BOOK 

Go  over  the  question  in  the  display  at 
the  top  of  the  page,  developing  it  as 
outlined.  Draw  attention  to  the  short 
cut  where  moving  the  decimal  point  to 
the  right  produces  the  same  results. 

For  the  first  few  exercises,  you 
may  wish  to  have  students  write  the 
original  question  and  then  rewrite  it  in 
its  new  form.  Having  done  this  a  few 
times,  you  may  wish  to  then  suggest 
that  they  “plan  ahead”  and  write  the 
question  only  once  with  the  decimal 
moved  to  its  appropriate  place.  Before 
asking  students  to  do  Exercise  2,  draw 
attention  to  the  “different”  location  of 
the  decimal  in  the  dividend,  and  do 
parts  (a),  (b),  and  if  necessary,  (c)  on 


the  board,  drawing  attention  to  its 
place  in  the  dividend  and  its 
appearance  in  the  quotient. 

Discuss  the  rationale  in  solving 
Exercise  3,  relating  it  to  the  solution 
of  the  problem  at  the  top  of  the  page. 

ACTIVITIES 

1.  Divide  the  class  into  2  teams.  A 
division  fact  or  question  is  posed  to 


the  first  two  members  on  each  team. 
The  first  to  answer  correctly  scores  a 
number  of  points  equal  to  the 
quotient.  At  the  end,  add  up  the 
various  points.  The  team  with  the 
most  points  wins. 

2.  See  “Input-Output”  as 
described  in  the  Activity  Reservoir. 

3.  See  “Itza  Fact!”  as  described 
in  the  Activity  Reservoir. 
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stacking  Paper 


Packages  of  paper  are  stacked  against  a  wall. 
One  package  is  0.01  m  thick. 

The  height  of  a  stack  is  2  m. 

How  many  packages  of  paper  are  in  the  stack? 
2 

0.01 


001  JT"”  = 


Short  cut. 


Write  an  equivalent  fraction  with 
a  whole  number  as  denominator: 
2  X  100  _  200 

0.01  X  Too  ”  1 
=  200 


200 


0.01  JTqO  —  1  J  200 


There  are  200  packages  in  the  stack. 


qoo 


Exercises 
Divide. 

A  0.01  rs .  1  fi'ii" 

20  OOP 

5.  0.01  5  200 

74- 


0.01 


nf' 


00 


0.01  }  0.74 


.  9S  900 

6.  0,01  )  859 


13.  0.01  ro.68 

Find  the  quotient, 

^  _4&.3 

A  0  01  )  4  83 

fo/7 


21,  0.01  )  6  17 

0,01  )  6.748 

(e2  077. 


IP  001  }  0.83 

, . .a/.., 

14.  0,01  )  0.91 


9  7a 

001  )  9.72 

8872 

22,  0.01  j'88.72 
0.01  5-9;4e3'- 


, . lAOO 

3.  0.01  )  18  4. 

II  lOO 

7.  0.01  JlT'1 8.  0.01 

57 

11.  0,01  )d:57  12.  0.01 

. . 25. 

15.  0.01  0.25  16.  0.01 


19.  0,01  pfeM"  20.  0.01 

ijfLJAS 

23.  0.01  n  47.28  24.  0.01 

4-bo<?.  5 

27.  0.01  FTeToos  28.  0.01 

3S44.4- 


ilr29,  0.01  )  620.771  ★30,  0.01  )  71 8.428  *31.  0,01  TMTIT'  ★sa.  0,01 


,AJ£>0 

0.01  )  27 

10  OOP 

)  1 00 

)■  0.42 

, _ Sa4: 

]  0.64 

f024 

J"TCr24 

50  o45 

)  500,45 

SO  020 

)  5d6,2 
,....9.4.7.30 
)  947.3 


33.  Each  notebook  is  0.01  m  thick. 

The  stack  of  notebooks  is  2.54  m  high. 

How  many  notebooks  in  the  stack^  254- 
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OBJECTIVE 

To  divide  by  0.01 

PACING 

Level  A  1-28 
Level B  1-28 
Level  C  19-33 

BACKGROUND 

The  main  difference  between  the 
questions  in  this  lesson  and  those  in 
the  lessons  preceding  this  page  is  that 
in  order  to  make  the  denominator  or 
divisor  a  whole  number,  it  is  necessary 
to  multiply  by  100  instead  of  by  10. 

SUGGESTIONS 

Initial  Activity  Review  a  few  of  the 
exercises  done  in  the  previous  lesson. 

USING  THE  BOOK 

Use  the  display  to  point  out  the 
similarities  in  the  procedure  used 
when  dividing  by  a  divisor  with  1 
decimal  place  and  a  divisor  with  2 
decimal  places. 

You  may  wish  to  do  several 
examples  with  the  students  before 
assigning  the  page. 

ACTIVITIES 

1.  Play  “Bingo”  as  described  in  the 
Activity  Reservoir. 

2.  Have  students  compile  a  list  of 
situations  where  decimals  are  used  in 
everyday  life. 

3.  To  review  place  value,  see 
“The  P.V.  Game”  as  described  in  the 
Activity  Reservoir. 
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OBJECTIVE 

To  divide  by  0.02  to  0.99 

PACING 

Level  A  1-36,  41 
Level  B  1-36,  39-41 
Level  C  17-41 

RELATED  AIDS 

BFA  COMP  LAB  11  —  117. 

CALC.  ACTIVITY  MASTERS  — 81, 
83. 

SUGGESTIONS 

Initial  Activity  In  previous  lessons, 
students  progressed  from  questions 

such  as  0.1  )  26  “►0.4  )  2.8.  Remind 
them  of  this  and  bring  out  the 
similarity  of  process.  They  have  just 
completed  division  by  0.01  and  are 
now  going  to  progress  to  division  by 
0.02  to  0.99.  Point  out  that  the 
procedure  is  essentially  the  same  as 
the  division  by  tenths. 

USING  THE  BOOK 

Use  the  display  at  the  top  of  the  page 
to  reinforce  the  procedure.  You  may 
wish  to  do  several  examples  on  the 
board  before  assigning  Exercise  1. 

Before  assigning  Exercise  25,  you 
should  draw  attention  to  the  necessity 
to  insert  a  zero  as  a  placeholder  in  the 
new  dividend.  You  may  wish  to  do 
several  examples  on  the  board  before 
assigning  the  rest  of  the  exercises. 


Rods  and  Wires 


The  diameter  ot  a  wire  is  0  05  cm. 

The  diameter  of  a  metal  rod  is  2,75  cm. 

How  many  times  thicker  is  the  rod  than  the  wire? 

2.75  2.75  X  too  _  275 

0.05  b  05  X  too  5 


0.05  r2775  = 


5  }  2T5 


The  rod  is  55  times  as  thick  as  the  wire. 


Exercises 

Divide, 

•  /  2.S 

0.05  r6.'25 
_ _ 

5.  0,09 


13. 


25.8 

32.4 


5.67 

0.06  43o 
0.04  g/o 


•  12 

0.08  )  5  76 

, . 8iz 

6.  0.02  1.92 


23 

3.  0,07  )  t:6i 
7.  0.03  r2.94 


37 


4.  0.04  )  1 .48 

, . .feS. 

8.  0.05  3.25 


IP  68.6  -  0  07c)go  11.  42.3  --  0  09  470  12.  36.5  -  0,05  730 
14,  79.2  -  0.08  15.  17.1  ~  0  03  570  16.  78.3-  0.09  g70 


• 

0.26 

, . .9..,. 

)  2.34 

5 

• 

0  15 

)  1.05 

19. 

0 

72 

, . -2- 

)  1,44 

h 

20. 

0.68 

,... . 8 . 

[5.44 

A 

21. 

0  73 

[3.65 

22. 

0.92 

[  5.52 

23. 

0 

67 

[4:62 

24. 

0.28 

yi52 

Find 

the  quotient. 

j  29  4 

. S.Q.. 

, . 5.a 

...........3.5, 

25. 

0.14 

26. 

0  25 

)  12.5 

27. 

0 

47 

)  23.5 

28. 

0.56 

)  19.6 

,...  .10. 

8° 

[38.4 

30 

90 

29. 

0.51 

)  36.7 

30. 

0,48 

31. 

0 

95 

1  28.5 

32. 

0.31 

)  27,9 

94 

r—H 

33, 

0.23 

j  10.35 

34. 

0  76 

)  71.44 

35. 

0. 

61 

, . 

[51.85 

36. 

0  79 

)  45,82 

3?  1 

,  4,4.  .3 

94. fo 

90.9 

★  37, 

0.68 

)  21,828 

★  38, 

0.45 

[28.935 

39. 

0 

12 

)l  1.352 

40. 

0.38 

[34.542 

41. 

A  metal  beam  is  0.54  cm 

thick. 

A  second  beam  is  8.91  cm  thick. 

How  many  times  thicker  is  the  second  beam  than  the  first? 


1(^.5 
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ACTIVITIES 

1.  Play  “Concentration”  using 
division  questions  and  answers.  An 
explanation  of  the  game  is  outlined  in 
the  Activity  Reservoir. 

2.  If  you  have  not  already  done 
so,  see  Activity  2,  page  102.  Use 
question  blanks  from  this  page. 

3.  Have  students  make  up 
challenging  questions  similar  to  the 
starred  questions  in  the  book.  They 
can  challenge  each  other  to  solve  them 
and  use  a  calculator  to  check  answers. 
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Measuring 


Using  a  trundle  wheel,  Peter  measured  1  km, 

Andrew  measured  0,001  km  with  a  ruler. 

How  many  times  greater  is  Peter's  measurement  than  Andrew's? 


0.001  pr 


0.001 

Write  an  equivalent  fraction 

with  a  whole  number  as  a  denominator: 


px  1000 

o"ooi  X  Tooo 


1000 

1 


Short  cut: 


0.001  )  1 .000 


1000 
1  nooo' 


1000  Peter's  measurement  is  1000  times  greater  than  Andrew's. 


Exercises 

Divide.  7000 

A  0.001  JT" 


9000  Ihooo  25  000 

0.001  rs”  3.  0.001  )"T6“  4.  0.001  f25^"" 

4^3  000  Boo  oao  6  438  000 


5. 

0.001 

r63'4 

6.  0 

001  )  . 

483 

7.  0 

.001 

[Wo 

8.  0.001  )6438 

• 

0.771 

-  0.001  77/ 

• 

0  892 

-  0.001 

892 

11, 

,  0  406 

-  0.001 

12. 

0.517 

-  0.001  5»7 

13. 

0.602 

-  0.001 

602 

14. 

0.953 

^  0.001  ^1^3 

S270 

3i4o 

l9  280 

• 

0.001 

)  “8.27 

• 

0.001 

)  3,14 

17. 

,  0  001 

)T9:28 

38  450 

634  740 

900  170 

18. 

0.001 

5^  4  5 

19. 

0,001 

5  634, “74 

20 

.  0.001 

1900.17 

Find 

the  quotient. 

★  21. 

24.5  - 

-  0.007  3500 

★  22. 

36.4  - 

-  0.008  455C’ 

★  23. 

,  3.075 

-  0.123  2.S 

★  24. 

1.587 

-  0.345 

★  25. 

7.290 

-  0.675 

/0.8 

★  26. 

,  608.235  e-  17.63  34.5 

27.  Sergio’s  paper  plane  flew  0.615  m. 

Nancy's  plane  flew  9.225  m. 

How  many  times  farther  did  Nancy’s  plane  fly  than  Sergio’s?  1 5 
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OBJECTIVE 

To  divide  by  0.001 

PACING 

Level  A  1-20 
Level  B  1-20 
Level  C  12-27 

RELATED  AIDS 

HMS  — DM32. 

CALC.  ACTIVITY  MASTERS  — 80. 

USING  THE  BOOK 

Use  the  display  to  show  that  the 
procedure  for  dividing  by  0.001  is 
essentially  the  same  as  dividing  by  0.1 
and  0.01.  In  this  case,  multiplication 
by  1000  is  necessary  in  order  to  write 
an  equivalent  fraction  with  a  whole 
number  as  denominator.  It  may  be 
helpful  to  do  some  examples  of 
division  by  0.1  and  0.01  to  lead  up  to 
the  division  by  0.001.  When  using  the 
short-cut  method,  draw  attention  to 
the  necessity  to  write  zeros  as 
placeholders  before  placing  the 
decimal  point  in  the  dividend. 

You  may  wish  to  do  several 
examples  on  the  board  before 
assigning  the  exercises. 

ACTIVITIES 

1.  Make  2  decks  of  cards.  One  deck 
contains  any  whole  and  decimal 
numbers.  The  other  deck  is  made  up 
of  cards  with  0.1,  0.01,  and  0.001 
written  on  them.  Both  decks  are 
shuffled.  Each  player  draws  a  card 
from  each  deck  and  he  divides  the 
first  deck  card  by  the  second  deck 
card.  For  every  correct  answer  a  point 
is  awarded.  The  player  with  the  most 
points  wins. 

2.  Play  the  game  “Square  It”  as 
outlined  in  the  Activity  Reservoir.  The 
player  who  wins  is  the  one  who  has 
the  greatest  number  of  points  after  he 
or  she  has  divided  the  point  total  by 
0.001. 

3.  Make  up  a  stencil  with 
examples  similar  to  the  ones  on  the 
page.  Have  the  students  play  “Beat 
the  Clock”.  They  have  to  try  to  answer 
as  many  questions  as  they  can  within 

a  designated  time. 


135 


OBJECTIVE 

To  provide  practice  in  writing  and 
solving  equations 

PACING 

Level  A  1-5 
Level B  1-7 
Level C  6-11 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  230, 
234,  236. 


Equations 

A  very  long  game  of  monopoly  lasted  120  h. 

How  many  days  is  that? 


A  number  sentence  with  an 
equals  sign  is  called  an  equation. 


The  game  lasted  5  d. 


Exercises 

Write  equations  for  the  following,  and  solve. 


SUGGESTIONS 

Initial  Activity  Review  equations  and 
writing  equations  for  word  problems 
as  presented  on  pages  18,  19,  and  86. 
Present  a  problem  such  as: 

Susan  had  scored  a  total  of  60  points 
after  5  basketball  games. 

What  was  her  points  per  game 
average? 

Solve  it,  showing  the  origin  of  the 
necessary  equation: 

60  5  =  n 

Point  total  Number  of  Points  per 
games  game 

average 

Yl  —  n 

She  scored  an  average  12  points  per 
game. 


Mrs.  Thompson  spent  S225,78  on  clothing  for  her  3  children. 

What  was  the  average  amount  spent  on  each  child? 

-^3  =  :^75.2(o 

There  are  576  notebooks  to  be  divided  equally  among  8  classes. 
How  many  notebooks  does  each  class  receive?  silo  rS  -  72 

A  hotel  has  64  bedrooms,  each  with  the  same  number  of  chairs. 
There  are  192  chairs. 

How  many  chairs  are  there  in  each  room?  =3 

The  price  of  one  tire  is  $60. 

Ken  paid  a  total  of  $720  for  tires  for  his  trucks. 

How  many  tires  did  he  buy? 

^7BO-^bO  =  i2. 


4. 


5.  The  length  of  a  room  is  12.5  m. 

The  width  of  the  room  is  0.7  times  the  length. 
What  is  the  width?  /2.SX  0.7  =  8.75  (m') 


136  Equations 


USING  THE  BOOK 

Use  the  display  at  the  top  of  the  page 
to  review  the  meaning  of  the  term 
equations. 

Have  students  read  over  silently 
all  the  assigned  questions.  They 
should  solve  the  questions  in  any 
order  they  wish.  Encourage  them  to 
do  first  the  ones  they  find  the  easiest. 
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6. 

7, 

■*  8. 

★  9- 

★  lO. 

11. 


A  box  of  cereal  contains  432  g. 

It  costs  72$ 

How  many  cents  does  1  g  cost? 

7ai:  0.1 

A  caterer  charges  $6  75  per  meal 
His  bill  for  his  customer  was  $4131. 
How  mtiny  meals  did  he  servet^iZI 


Mrs.  Miller  paid  S2.88  for  2  dozen  cookies. 

What  IS  the  cost  of  1  cookie?  ^2.93  -r  2A-  -  $  o.i2 

John  is  reading  an  adventure  story. 

The  book  has  243  pages. 

He  is  of  the  way  through. 

How  many  pages  has  he  read?  243  -3  =  31 

The  perimeter  of  a  squctre  is  20.92  cm. 

What  IS  the  length  of  each  side?  ,  . 

20.32.  5.23  Ccm) 

If  27  ribbons  have  a  total  length  of  48.6  m,  what  is  the  length  of  1  ribbon?  48.(o  ^27=  1-8 
What  is  the  length  of  1  7  ribbons?  ],g 


BRAINTICKLER 

The  Rexford  Roughriders  football  team  scored  a  total  of  53  points. 

The  number  of  converted  touchdowns  was  one  less  than  the  number  of  field  goals. 
How  many  converted  touchdowns  were  scored? 
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ACTIVITIES 

1.  See  Activity  1,  page  86. 

2.  Make  up  a  coded  riddle 
following  the  steps  outlined  in  the 
Activity  Reservoir. 

3.  See  Activity  1,  page  22. 

4.  If  you  have  not  already  done 
so,  see  the  game  “Number  Sentence” 
as  described  in  the  Activity  Reservoir. 
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OBJECTIVE 

To  provide  practice  in  estimating 

PACING 

Level  A  1-5 
Level  B  1-9 
Level  C  5-10 


VOCABULARY 

turtleneck,  corduroy 

SUGGESTIONS 

Initial  Activify  Review  the  rounding 
and  estimating  skills  necessary  to 
complete  the  word  problems  on  this 
page  (see  pages  12  to  15).  Present  a 
sample  problem  such  as: 

The  gas  tank  in  Oscar’s  car  holds  56  L. 
Gasoline  costs  39.1(f  for  one  litre. 

How  much  will  it  cost? 

Estimate:  Calculate: 

56  L  - ►  60  L  39.1 

39.lt  - ►X40  t  X  56 

$24.00  $21.90 

Compare:  $21.90  is  close  to  $24.00. 
Yes,  $21.90  for  56  L  of 
gasoline  at  39.1(|:/L  is 
reasonable. 


USING  THE  BOOK 

Go  over  the  display  at  the  top  of  the 
page  to  review  the  steps  taken  when 
finding  an  estimate. 

Orally  with  the  students,  round 
the  cost  of  the  articles  in  Exercises  1 
and  2  to  ensure  that  they  understand 
the  procedure. 

You  may  wish  to  briefly  review 
the  concept  and  computation  of 
average  as  it  applies  to  Exercises  4,  5, 
and  10. 

Point  out  that,  in  Exercise  3, 
“140  km  to  work  each  day”  means  a 
round  trip  of  140  km,  not  140  km 
there  and  140  km  back. 

Be  sure  to  clarify  an  acceptable 
answer  format  for  the  exercises  on 
these  two  pages. 


Estimating 


Estimating  helps  us  know  if  our  answer  is  reasonable 
One  barbecued  chicken  costs  $2.99. 

How  much  will  19  chickens  cost? 


Step  1  Round  $2.99  to  the  nearest 
dollar  amount  — ►  $3.00. 

Step  2  Round  1 9  chickens  to  the 
nearest  10 — ►  20 

Step  3  Estimate  — ►  $3  00  X  20  —  $60.00. 

The  chickens  will  cost  about  $60.00. 

Step  4  Find  the  exact  amount:  $2.99  X  19  =  $-56.81 

Step  5  Compare:  $56.81  is  close  to  $60.00. 

Yes,  $56.81  for  19  chickens  is  reasonable. 


$  2.99 
X  19 


2691 

2990 

$56.81 


Exercises 

Estimate  by  rounding,  and  then  solve  the  following  word  problems. 
Bob's  new  shoes  cost  $33.95. 

How  much  change  did  he  receive  from  $40.00?  flo.OO  j  ^  4>.  Os 

2.  Mrs.  West  went  shopping.  She  bought  one  turtleneck  top  for 
$14.99.  one  pair  of  corduroy  pants  for  $17.87,  2  pairs  of  socks 
for  $3.88,  and  a  winter  jacket  for  $34,77. 

How  much  did  she  pay  altogether?  472.00-  $71.51 

3.  John  drives  his  car  1 40  km  to  work  each  day. 

How  far  does  he  travel  in29d.  . 

4200  k(T>  ■  40fc0  km 

4.  Mary’s  math  test  results  last  month  were  84,  79.  89,  and  68 
What  was  her  average  mathematics  mark?  go.  gQ 


138  EsNm.uting  in  word  probletny 
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5. 


The  school  basketball  team  played  9  games. 
They  had  an  average  score  of  43  points  a  game. 
How  mitny  points  did  they  score  altogether? 


6. 


7, 


8. 


Bill  saved  $2995.56. 

He  spent  $903.82. 

How  much  did  he  have  leff^glOO  ■  $SO‘ll  74 
Daisy  the  cow  produces  1  1 .5  L  of  milk  each  day. 

How  many  litres  does  she  produce  during  the  months  of  June  and  July"?  yzou- 

A  building  has  19  stories.  Each  story  is  3.9  m  high. 

What  is  the  total  height  of  the  19  stories?  gOm  •  74-.  I 


70/.  5  L 


9.  54  people  paid  a  total  of  $99  900.00  to  go  on  a  cruise. 

How  much  did  each  person  pay?  ^2000.00  •  $(850.00 


^10.  During  a  snowstorm.  100.8  cm  of  snow  fell  between  04:30  and  15:00  on  the  same  day 
On  the  average,  how  many  centimetres  of  snow  fell  each  hour?  /oem-  cnn 


ACTIVITIES 

1.  See  the  Activities  listed  for  pages 
12  to  15  for  rounding  and  estimating 
ideas  which  could  be  used  here. 

2.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Use  card  pairs  such  as: 


$33.95  ^ 

$34 

nearest  dollar? 

t 

o 

200 

nearest  hundred 

etc. 

3.  See  “Road  Rally”  as  described 
in  the  Activity  Reservoir. 


tiJlima-ing  in  word  pfobieens 
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OBJECTIVE 

To  provide  practice  in  dividing  with 
and  without  decimals 

PACING 

Level  A  1-5,  parts  (a),  (b),  and  (c);  6;  7 
Level  B  All 

Level  C  2-7,  parts  (b),  (c),  and  (d);  6;  7 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 27. 

USING  THE  BOOK 

Go  over  the  display  to  review  the 
division  steps  and  the  estimating 
procedure  as  presented  up  to  page  134 
and  on  pages  138  and  139. 

You  may  wish  to  do  on  the  board 
the  first  example  of  each  question  as  a 
further  review  before  assigning  the 
page.  Emphasize  the  consistency  of 
procedure.  The  answers  for  the  (a) 
part  of  Exercises  1  to  5  may  be  found 
in  the  back  of  the  text,  for  those  who 
wish  to  check  their  progress. 

ACTIVITIES 

1.  Prepare  a  series  of  envelopes,  each 
labelled  in  series:  100,  200,  300, 

. . . ,  1000;  or  1000,  2000,  . . . ,  10  000; 
or  10  000,  20  000,  ... ,  100  000,  etc. 
Have  the  students  generate  numbers 
which  when  rounded,  would  yield 
amounts  that  match  the  envelope 
labels.  Students  should  choose  three 
numbers  per  envelope  (i.e.,  for 
envelope  100,  write,  for  example,  56, 

95,  140)  and  write  each  number  on  its 
own  card.  When  a  sufficient  number 
of  number  cards  have  been  assembled, 
have  them  shuffled  and  include  the 
following  instruction  card: 


Sea  Aquarium 


On  Thanksgiving  Monday,  the  Sea  Aquarium  ticket  office  collected  $1 1  737.00 
The  price  of  1  ticket  was  $2.75, 

How  many  people  bought  tickets? 

$1 1  737.00  -  $2.75  275 


4  268 
T' 'f73  700“" 

1  too 


73  7 
55  0 


4268  people  bought  tickets. 


18  70 
16  50 

2  200 
2  200 


Check  by  estimating: 
Round  —  then  divide 
$11  737.00  r-  $2.75  ' 

I 

12  000  ^  3  =  4000 
Com.pare  to  actual  answer, 
$4268  is  close  to  $4000. 
It  checks' 


Exercises 


Copy  and  complete. 

5340 

7  630 

5  441 

1.  ^ 

7  )  37  436 

(b) 

4  [30  1  20 

(c) 

9  )  48  976 

(d) 

t242  R.Z4 

2010  ri3 

t>zo  Rva 

2.  ^ 

30  )  37  284 

(b) 

80  )  1 6  493 

(C) 

60  )  37  248 

(di 

II  211  R22 

32  I2+  P.I4 

7373  R8 

3.  ^ 

36  )  403  618 

(b) 

21  )  674  618 

(c) 

92  )  678  324 

(d) 

<>,904 

2.853 

0-  Iplc4-h 

4 

5  rT4,945 

(b) 

4  n~i  4i2 

(c) 

9  [3^9814 

(d) 

0.  IZ5 

5.4>0 

4.87/ 

3.7  )  0.4625 

(b) 

0.83  )  4.7144 

(c) 

7.8  )  22,3938 

(d) 

53to. 

26  804 

^8;  a.  87| 

I  448  377 

_ 704  R17 

I  58' 924 

o.on<o 


fe.54) 


(d)  6,2  )  40.8642 

Find  the  quotient.  Check  by  estimating. 

6.  (a)  81.1195  3.43  23.4,5  (b)  289,3026  -  6.78  4-2, (;,7  (c)  1  1 .4276  h-  0.321  35.i 

(d)  20.0583  -  4.37  4.54  (ej  48.81 30  -  7.95  6,)4  (f)  53.9679  -  6.51  g,2‘ 

7.  On  Tuesday,  the  Sea  Aquarium  ticket  office  collected  $6960.25. 

The  price  of  1  ticket  was  $2.75. 

How  many  people  bought  tickets?  263 1 


140  Division:  prrictic<;  with  deoirnals 


By  rounding  each  number  card  to  the 
nearest  (e.g.,  “hundred”) 

sort  20  cards  into  their  correct 
envelopes. 


2.  Prepare  a  prototype  pattern 
such  as: 


12  H-  3  =  4 
120  3  =  40 

1200  -4-  3  =  _ 
12  000  4-  3  _ 


Have  students  write  some  of  their 
own  for  exchange  with  classmates. 


140 


! 


Community  Picnic 


4  children  tied  for  first  place  in  a  race. 

The  first-place  prize  was  S3. 

The  prize  was  divided  equally  among  the  winners. 
How  much  did  each  child  receive? 


Divide  the 

whole  number. 

Place  decimal  point. 

Annex  a  zero. 

Divide  the 

tenths. 

Annex  another 

zero. 

Divide  the 

hundredths. 

0 

4  rs” 

0 

0.7 

0.7 

0.75 

4  [W 

4  [ao" 

28 

4  )  3,00 

28 

4  )  3.09 
28  : 

20 

20 


Each  winner  received  $0.75  or  75t- 


0 


Exercises 

Divide  until  you  have  a  remainder  of  0. 

You  may  need  to  annex  3  zeros  in  some  questions. 


^  0. 25 

#4)^ 

A  r^-5 

®  8 

3. 

0.25 

8  fY~ 

4.  12 

0.33 

0.25 

0.24 

6.  16  )  5,28 

7.  1  4  }  3.5 

8. 

14  )  3.36 

9.  36 

0.125 

0.375 

0.  (25 

11.  spr 

12.  8  [3“ 

13. 

16  JT" 

14.  16 

0.125 

0.315 

0.31s 

16.  32  )  4 

17.  32  yjT 

18. 

32  ym 

19.  96 

21.  Four  runners  ran  a  relay. 

it- 

— ^ 

Q75 


0.35 


0.2S 

5.  12  yr 


9.  36  10.  96  y^ 

0.315 


0.25 


b.  125 

15.  24  yr 


0.l^5 


20.  128  80 


The  total  distance  was  1  km. 
How  far  did  each  run?  q 


Division :  annexing  zeros  141 


OBJECTIVE 

To  divide  when  the  divisor  is  greater 
than  the  dividend 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

annex 

MATERIALS 

artificial  or  real  money 

RELATED  AIDS 

HMS  — DM33. 

BFA  COMP  LAB  11  —  118. 

SUGGESTIONS 

Initial  Activity  Review  the  names  of 
the  place-value  locations  to  the  right 
of  the  decimal  place  (see  pages  2  and 
3).  Using  two  $2  bills  and  one  $1  bill 
ask  students  to  suggest  a  way  to  divide 
the  money  equally  between  2  people. 
Elicit  that  each  person  should  be 
given  a  $2  bill  and  the  single  dollar  is 
converted  into  100  cents.  50  cents  is 
given  to  each  of  the  2  people.  Use  the 
chalkboard  to  demonstrate  how  this  is 
accomplished  using  numbers: 


ACTIVITIES 

1.  Play  “Triple  Concentration”  as 
described  in  the  Activity  Reservoir. 
Use  card  sets  such  as: 


1  14 

14.0 

14.00 

1  ^ 

6.0 

6.00 

2.  See  “The  P.V.  Game”  as 
described  in  the  Activity  Reservoir. 

3.  See  the  “Coded  Riddles”  idea 
in  the  Activity  Reservoir. 


2  2.5  2.50 

iTT  iWT  iTsm 

A  A  \ 

1  10  1  oj 

1  o4 

00 


Each  person  receives  $2.50. 

Repeat  this  for  $3  divided 
between  2  people  and  then  $2  divided 
among  4  people. 


USING  THE  BOOK 

Go  over  the  display  showing  the 
procedure  for  dividing  when  a  divisor 
is  larger  than  a  dividend.  Emphasize 
that,  when  a  zero  is  annexed,  the 
value  remains  the  same. 

Example 

3  =  3.0  =  3.00  =  3.000,  etc. 

Complete  Exercises  1  and  2  orally 
before  assigning  the  balance  of  the 
page. 
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OBJECTIVE 

To  provide  a  computational  skills 
activity 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper,  Bristol  board,  pennies 

USING  THE  BOOK 

Read  through  the  instructions,  making 
sure  that  everyone  is  familiar  with  the 
rules  of  play.  You  may  wish  to  provide 
materials  so  that  the  players  can 
fabricate  their  own  game  boards, 
though  the  actual  text  page  143  can 
be  used  if  the  book  is  supported  to 
keep  the  page  flat.  Also,  you  may  wish 
(now  or  later)  to  change  the  grid 
numbers  to  increase  or  decrease  the 
level  of  computational  difficulty. 


Flip-a-Penny  Math 

1.  Make  up  the  game  board  on  graph  paper, 

2.  Four  people  can  play. 

3.  The  first  player  declares  the  math  operation  for  the  first  round 
(addition,  subtraction,  multiplication,  or  division). 

4.  The  first  player  flips  2  pennies,  one  after  the  other. 

5.  If  the  operation  is  addition,  the  first  player  adds  his  two  numbers. 

6.  The  second  player  does  the  same,  and  so  on,  until  all  players  have  had  a  chance. 

The  player  with  the  highest  number  wins  a  point. 

7.  The  winner  starts  the  next  game. 

NOTE:  It  the  penny  touches  more  than  1  square,  move  it  to  the  square  with  the  greatest 

number  value. 

8.  All  players  should  do  the  operations  as  a  check  for  each  other. 

9.  Keep  a  total  of  all  points  to  find  the  overall  winner. 


142  Adiviiy 
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0 

96 

79 

10 

53 

61 

86 

99 

45 

83 

27 

44 

28 

7 

72 

18 

60 

15 

61 

62 

37 

50 

1 

65 

87 

29 

5 

56 

33 

14 

17 

70 

97 

21 

66 

32 

Activity  143 


ACTIVITIES 

1.  To  practise  column  addition,  use 
the  game  board  as  shown  on  page  143 
and  3  or  more  coin  flips  per  player. 
The  winner  is  the  player  with  the 
greatest  total  after  5  turns. 

2.  Provide  2  number  cubes 
(regular  dice)  and  number  the  playing 
board  on  page  143  so  that  it  has  2 
axes: 


1  2  3  4  5  6 


Players  roll  both  dice  twice,  thereby 
identifying  2  numbers  on  the  grid  (i.e., 
roll  4,  then  2,  ^  (4,  2)  -*•  56).  Players 
can  perform  any  one  of  the  4 
operations  with  the  2  numbers  scoring 
a  number  of  points  equal  to  their 
answer.  Player  with  the  greatest  point 
total  after  a  predetermined  number  of 
rounds  wins. 

3.  Use  the  method  for  choosing 
numbers  from  the  grid  outlined  in 
either  the  book  or  in  Activities  1  and 
2.  Have  the  children  calculate  the 
average  of  the  numbers  identified. 
Example 

Flip  a  penny  5  times  to  identify: 

72,  53,  87,  18,  33. 


Average  = 


72  +  53  +  87+  18  +  33 
5 


_ 

~  5 

=  52.6 

Score  53  points  (rounded  to  nearest 
whole).  Players  take  turns.  The  player 
with  the  greatest  (or  least  or  closest  to 
a  predesignated  number  such  as  250) 
total  after  5  turns  is  the  winner. 
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OBJECTIVE 

To  use  the  relationship:  1  L  of  water 
has  a  mass  of  1  kg  and  occupies 
1000  cm^ 

PACING 

Level  A  Activity;  1-10 
Level  B  All 

Level  C  Activity;  1-3;  4-16  (even) 

MATERIALS 

litre  containers,  scales,  construction 
materials,  light  plastic  sheeting 

RELATED  AIDS 

HMS  — DM34. 

BFA  PROB.  SOLVING  LAB  11  —  94. 

BACKGROUND 

The  quantity  of  liquid  a  container  can 
hold  is  commonly  referred  to  as  its 
capacity.  The  amount  of  space  an 
object  or  substance  occupies  is 
commonly  called  its  volume.  When  we 
want  to  calculate  the  quantity  of 
matter  and  can  find  or  are  given  the 
dimensions  of  the  space,  we  normally 
calculate  the  volume  first.  If  the 
matter  is  a  liquid  or  the  space  is  to  be 
filled  with  a  liquid,  we  convert  the 
measure  of  volume  to  a  measure  of 
capacity.  Capacity  is  measured  in 
litres  and  volume  is  measured  in  cubic 
units. 

Do  not  formally  differentiate 
between  the  two  terms,  capacity  and 
volume,  but  rather  use  the  two  terms 
as  indicated. 


Capacity  -  Mass  -  Volume 


1 0  cm  1 0  cm 

1  L  of  wafer  occupies  1000  cm^. 

1  L  . *-  1000  cm3 


1  Kg 


Activity 

1.  (a)  Use  a  container  that  will  hold  a  litre  of  water. 

Place  it  on  the  balance  and  find  the  mass  of  the  container, 

(bj  Pour  into  the  container  exactly  1  L  of  water. 

Balance  to  find  the  mass  of  the 
container  with  the  water  in  it. 

(c)  Subtract  to  find  the  mass  of  1  L  of  water. 

1  L.  =  ■  kg 


2.  (a)  Make  a  container  10  cm  X  10  cm  X  10  cm. 

(b)  Place  plastic  inside  it  to  make 
it  waterproof 

(c)  Pour  in  exactly  1  L  of  water. 

(dj  Copy  <jncij^^mplete: 

1  L  =  ■  cm3 


container 


Exercises 

Copy  and  complete. 

I 

1.  The  mass  of  1  L  of  water  is  ■  kg. 


I 


2.  1000  cm3  of  water  has  a  mass  of  ■  kg. 
1000 

3.  1  L  of  water  fills  ■  cm  ^ 

144  Activity :  reiationshtp  betsveen  and  volume  of  water 


SUGGESTIONS 

Initial  Activify  Review  briefly  litres 
and  cubic  centimetres  as  presented  on 
page  115.  The  Activity  on  pupil  page 
144  has  the  students  performing  an 
experiment  to  confirm  what  some 
students  may  already  know.  Review 

that  0.25  =  0.5  =  y,  and  0.75  =  y. 

Also  review  the  ratios:  1  pie  costs  $4.00; 

y  pie  costs  $ _ ;  pie  costs  $ _ ; 

y  pie  costs  $ _ 


144 


4,  What  is  the  mass  of  each  quantity  of  water? 

(a)  1000  cm3  (t))  500  cm  ^  (c)  2L  fd)  0.5  L 

I  0.5  K.^  2  0.5 

5.  What  IS  the  measure  in  cubic  centimetres  of  each  quantity  of  wat^? 


(e)  3.5  L 


(a)  1  kg  !b)  3  kg  fc)  0.5  kg  (d) 

/OOO  cm"^  3000  E>oo  crn^ 

6.  What  is  the  measure  in  litres  of  each  quantity  of  water? 

(a)  2  kg  ^  ,  (b)  0  5  kg  (c)  2000  cm3  (d) 

ci  L  0.5  L  2  L 

Whcrt  is  the  mass  of  water  in  each  container? 

8, 

0  5k3 

Find  the  total  mass. 

11. 


2  5  kg 

2500 

500  cm3 

0.5  t 


(e) 


(e) 


3.5 
1000  g 

1000  c-im^ 

1500  cm3 

1.5  L 


4-0.5  L 


Container  only  Fuil  of  water 
750  g  ■  Total  mass? 


Container  only  Full  of  water 
1.2  kg  Total  mass? 


[  What  is  the  total  mass  of  each  container  filled  with  water  to  the  level  shown? 


13, 


1  i. 

0  75  L 
0  5  L 
o  ;?5  i. 


Container  only 
600  g 


Total  mass?  f-/ ^3 


jiiris.  Calculate  the  (a)  volume,  (b)  mass, 
and  fc)  number  of  litres  of  water  in 
this  aquarium.  3^  3^  u 

CO  30  L 


).25  1 


Reititionshi-?;  mass,  voiume,  arid  capacity  145 


} 


f 


i 


USING  THE  BOOK 

Arrange  the  students  in  groups  so  that 
each  group  does  the  Activity.  You  may 
arrange  two  sets  of  activities:  half  the 
group  does  Activity  1  while  the  other 
half  does  Activity  2.  They  then  exchange 
stations. 

There  are  basically  two 
conclusions  to  be  drawn: 

1.  1  L  is  equivalent  to  1000  cm^. 

2.  1  L  of  water  has  a  mass  of  1  kg. 

Following  a  thorough  discussion 
of  the  Activity  and  the  conclusions, 
assign  the  exercises.  You  may  wish  to 
put  one  example  of  each  type  on  the 
chalkboard.  Since  there  are  three 
distinct  skills  here,  some  students 
need  direction  and  assistance  to  get 
them  started  correctly. 

ACTIVITIES 

1.  Provide  the  students  with  several 
unusual-shaped  containers  such  as 
shampoo  containers.  Ask  the  students 
to  calculate  the  capacity  of  each 
(remove  or  cover  the  labelled  capacity) 
by  filling  the  container  with  water  and 
then  pouring  the  water  into  a 
graduated  litre  container.  Then  have 
them  check  their  findings  against  the 
labelled  capacity  or  volume.  (There 
may  be  a  discrepancy  since  the 
labelled  capacity  usually  does  not 
mean  “filled”  to  the  cap.) 

2.  Have  students  calculate  the 
capacity  of  any  rectangular  aquariums 
in  the  school. 

3.  Have  students  use  different 
liquids  and  compare  the  masses  of 
given  quantities  (e.g.,  0.5  L)  of  the 
liquids  to  equal  volume  of  water.  Use 
oil,  milk,  and  salt  water. 
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OBJECTIVES 

To  calculate  the  number  of  hours  and 
minutes  between  two  times 
To  write  the  new  time,  given  a  time  and 
a  time-interval 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

a  demonstration  clock — twenty-four 
hour  clock 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11—94. 

BACKGROUND 

Using  the  twenty-four  hour  clock 
system  has  the  advantage  that  one 
does  not  need  to  specify  a.m.  or  p.m. 

SUGGESTIONS 

Initial  Activify  Discuss  the  twenty- 
four  hour  clock:  01:00  is  one  o’clock 
in  the  morning,  06:00  is  six  o’clock  in 
the  morning,  12:00  is  twelve  noon, 
18:00  is  six  o’clock  in  the  evening  and 
24:00  or  00:00  is  midnight.  If 
necessary,  conduct  an  oral  drill  session 
on  this  clock. 

USING  THE  BOOK 

Demonstrate  the  steps  in  the  first  part 
of  the  display  at  the  top  of  the  page. 
Then  assign  Exercises  1  to  4.  Correct. 
Demonstrate  the  steps  in  the  second 
part  of  the  display.  Assign  the  balance 
of  the  exercises.  Any  time  students 
show  mastery  of  a  type  of  exercise, 
they  should  be  encouraged  to  go  on  to 
the  next  type.  They  should  not  be 
forced  to  do  an  excessive  number  of 
questions  when  mastery  has  been 
demonstrated. 

An  alternate  method  you  may 
wish  to  introduce  with  some  students 
involves  addition  for  Exercise  5(h). 

22  :  45 
+  3  h  40  min 

25  :  85  - ►  26:25  (60  min  in  1  h) 

- ^02:25  (2  h  25  min 

after  midnight) 

ACTIVITIES 

1.  Arrange  for  a  pair  of  students  to 
work  with  the  demonstration  clock. 
One  student  writes  two  times  on  the 
chalkboard.  The  other  student  sets  the 


Time  After  Time 

How  many  hours  and  minutes  between 


02:35  to  03:35  — *  1  h 
03:35  to  04:35  —  1  h 
04:35  to  04:55  --- 


20  min 


02:35  to  04:55  is  2  h  20  min 


Write  the  time  3  h  and  20  min 
after 


Time  is: 


I  01:30  ] 
the  next  day. 


2230  23:10  24:10  01:1_0  01:30 

1  h  •  1  h  1  h  20  min 


Exercises 
1. 


2. 


Write  the  time  shown  on  the  clock  o8  2S  or  20-2S 
Can  you  tell  whether  it  is  morning 
or  evening?  Why?  No 

Teil  whether  each  time  is  before  noon  or  after  noon, 

(a)  04:23  before  (b)  16:23  after  (c)  11:07  before  (d)  20:48  ^fter 


How  many  hours  from  A  to  B? 

3K  FK  7b  II  h 


4. 


How  many  hours  and  minutes  fron^  A  to  B? 

I  h  15  min  4  h  5  m in 


A 

04:25 

08:20 

20:00 

15:15 

B 

07:25 

16:20 

03:00 

02:15 

A 

02:30 

1  1 :20 

10:35 

02:48 

B 

03:45 

12:30 

14:40 

05:13 

5.  Write  the  time. 


IK  10 


m,  n 


2  K  25  rmn 


(a) 

3  h  after  08:03 

10  03 

(b) 

5  h- after  14:55 

l9  -.55 

(c) 

7  h  after  16:05 

23 -OS 

(d) 

2  h  after  23:15 

0/-I5 

(e) 

4  h  after  20:25 

24  25 

or  00:25 

(f) 

3  h  after  19:00 

22  ■■  00 

(g) 

1  h  20  mm  after  08:10 

09 '30 

(h) 

3  h  40  min  after  22:45  02:25 

6, 


Mark’s  family  left  home  by  car  at  10:10. 

They  arrived  at  Aunt  Millie's  6  h  20  min  later. 
What  time  did  they  arrive'^’  lb '  SO 


★  7.  Father  drove  for  8  h  20  min. 
He  arrived  home  at  06:30, 
When  did  he  leave?  22  -10 
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T  iHber 


demonstration  clock  at  the  first  time, 
then  counts  as  indicated  in  the  display 
to  the  next  time.  The  second  student 
records  the  number  of  hours  and 
minutes.  The  students  then  reverse 
roles. 

2.  Practice  for  the  second 
objective  can  be  had  in  a  similar  way: 
the  first  student  writes  the  starting 
time  and  the  hours  and  minutes  later 
on  the  chalkboard.  The  second 
student  sets  the  clock  at  the  starting 
time  and  the  final  time. 

3.  Research  the  twenty-four  hour 
clock  and  the  use  of  a.m.  and  p.m. 

(an  obsolete  meaning  of  meridian  is 
“noon”  hence  anti  meridian  means 
before  noon  and  post  meridian  means 
afternoon).  Who  first  used  the  twenty- 
four  hour  clock? 


) 


EXTRA  PRACTICE 

Have  the  students  practise  adding 
time. 

1.  3  h  30  min  2.  4  h  25  min 

+1  h  25  min  +2  h  45  min 


[4  h  55  min] 


[7  h  10  min] 


3.  3  h  23  min  4.  4  h  33  min 

+2  h  53  min  -f  1  h  47  min 

[6  h  16  min]  [6  h  20  min] 

Calculate  the  time.  | 

5.  3  h  before  08:15  [05:15]  ’ 

6.  2  h  before  13:15  [11:15] 

7.  6  h  before  04:30  [22:30]  ^ 

8.  6  h  before  02:15  [20:15]  ' 

9.  4  h  before  23:19  [19:19]  * 

10.  10  h  before  09:30  [23:30]  ^ 

11.  6  h  30  min  before  04:30  [22:00]  ^ 

12.  8  h  15  min  before  22:40  [14:25]  ' 

13.  12  h  30  min  before  10:00  [21:30]  i 
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Exercises 

f  Count  the  time  2ones  to  help  you  do  these. 

1.  Tell  how  many  hours  difference  in  time  between  the  following: 

Edmonton  and  London.  England  (b)  Toronto  and  London.  England  5^, 

(c)  Dawson  and  Charlottetown  b\n  (d)  Whitehorse  and  St.  John's  4. 5h 

(e)  Regina  and  London.  England  (f)  Vancouver  and  London.  England.  8h 


2.  A  time  is  given  in  each  city.  Write  the  time  in  the  second  city, 

■  (a)  21:00  in  Edmonton;  Toronto  2.i:oo{b)  09:00  in  Whitehorse;  Gander,  Newfoundland  i3'-30 

'  07.00 

^  (c)  12:00  in  London,  England;  London,  Ontario  if  (d)  12:00  in  St.  John's;  Winnipeg 

★  (e)  05: 1 5  in  Calgary;  Ottawa  dJ-lb  (f)  08:35  in  Halifax:  London,  England  l2.-3b 

★  (g)  08:50  in  Winnipeg:  Vancouver  oh-SO  (h)  10:20  in  Saskatoon;  Moncton  i2.£o 

■  ★  (i)  22  40  in  Lethbridge;  London.  England  (j)  18:35  in  Vancouver:  London,  England 

OBAO 

(.,★  3.  Jill  left  Vancouver  at  08:00  on  an  Air  Carurda  flight. 

'  Flying  time  to  Toronto  is  5  h 

What  is  the  time  in  Toronto  when  she  arrives?  ib-oo 


i>  ★  4,  Martin  left  Montreal  at  09:30  on  a  Canadian  Pacific  flight. 
Flying  time  to  W'innipeg  is  4  h. 

What  is  the  time  in  Winnipeg  when  Martin  arrives?  i2..-3o 


Time  Zones 
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OBJECTIVE 

To  use  a  map  of  standard  time  zones 
of  Canada 

PACING 

Level  A  1-2 
Level  B  1-2 
Level  C  All 

VOCABULARY 

Greenwich  (see  various  city  names) 

MATERIALS 

globe 

BACKGROUND 

There  are  24  time  zones  around  the 
earth.  The  base  time  zone  is  centred 
in  Greenwich,  England. 


JSING  THE  BOOK 

■)iscuss  with  the  class  how  “live” 
elevision  coverage  of  such  events  as 
■ootball  games,  sessions  of  parliament, 
.  tc.  highlight  the  different  time  zones, 
t  game  in  Toronto  beginning  at  18:00 
Eastern  time)  will  be  seen  in 
■Vancouver  starting  at  15:00  and  in 
•  lalifax  at  19:00.  Then  discuss  the 
liisplay  and  do  Exercise  1,  parts  (a) 

I  nd  (d),  and  Exercise  2,  parts  (a)  and 
•‘b)  orally.  Assign. 


f'perations  X,  -E  to  make  as 
nany  of  the  numbers  from  1  on  as 
lossible. 

\xample 


ACTIVITIES 

J .  Use  four  4’s  and  then  any  of  the 


2.  Bring  some  airline  schedules  to 
class  for  discussion.  Consider  the 
differences  in  time  of  departures  and 
arrivals  between  Toronto  to  Vancouver 
and  Vancouver  to  Toronto.  Have 
students  plan  trips  with  departures, 
arrivals,  and  time  spent  flying 
calculated. 

3.  Encourage  students  to  read 
Around  the  World  in  Eighty  Days. 
Then  ask  students  to  explain  the 
surprise  ending  with  reference  to  the 
International  Date  Line. 

4.  Research  the  history  of  Time 
Zones;  Prime  Meridians;  and 
Greenwich,  England.  How  long  have 
time  zones  been  in  effect;  who  devised 
the  system;  etc. 


Each  zone  as  one  goes  west  is  an  hour 
earlier  than  the  previous  zone.  Hence 
Zone  5,  which  is  the  Eastern  Time 
Zone  is  5  h  earlier  than  Greenwich 
Time;  Zone  7,  Mountain  Time  Zone, 
is  7  h  earlier  than  Greenwich. 
Theoretically,  the  sun  is  at  its  zenith 
over  the  middle  of  a  time  zone  at 
12:00  noon.  It  is  to  be  emphasized 
that  the  Newfoundland  Time  Zone  is 
not  an  extra  half-hour  zone  but  rather 
just  a  partial  step  to  the  next  time 
zone  east  of  the  Atlantic  zone. 

SUGGESTIONS 

Initial  Activity  Use  a  globe  to  show 
where  Greenwich  is.  Mark  on  the  time 
zone  lines  on  Canada  —  using 
coloured  chalk  —  and  mark  4  zones 
between  Greenwich  Zone  and  Atlantic 
Zone.  Some  students  may  need  this 
globe  to  do  some  of  the  exercises. 
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OBJECTIVE 

To  use  a  map  of  daylight  saving  time 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

daylight  saving  time,  standard  time 

RELATED  AIDS 

HMS  — DM35. 

BACKGROUND 

In  order  that  the  maximum  use  can 
be  made  of  the  daylight  hours,  many 
provincial  and  federal  governments 
have  declared  that  daylight  saving 
time  be  implemented.  Saskatchewan  is 
the  only  major  area  of  Canada  that 
does  not  employ  daylight  saving  time. 
Some  countries  are  on  daylight  saving 
time  all  year  round.  In  daylight  saving 
time,  the  clocks  are  set  ahead  one 
hour  in  the  spring  and  set  back  to 
standard  time  in  the  fall.  Hence  in  the 
summer  a  clock  reads  08:00  actually 
at  what  would  have  been  07:00. 
Daylight  saving  time  is  utilized  to  take 
maximum  advantage  of  the  daylight 
hours.  By  setting  the  clocks  ahead  for 
the  summer  months,  people  can  enjoy 
(and  use)  the  extra  hour  of  daylight  at 
the  end  of  the  usual  work  day,  yet 
have  daylight  in  the  morning  also.  In 
the  winter  months  the  return  to 
standard  time  tends  to  equalize  the 
normal  work  day  over  the  daylight 
portion  of  the  day. 

USING  THE  BOOK 

Discuss  why  daylight  saving  time  is 
used.  Assign  the  problems. 

ACTIVITIES 

1.  Research:  What  is  the  purpose  of 
daylight  saving  time. 

2.  Research:  When  does  daylight 
saving  time  begin  and  when  does  it 
end. 

3.  Research:  History  of 
Measuring  Time. 

EXTRA  PRACTICE 

(These  may  be  used  with  page  147  and 
page  148.)  Given  the  time  in  the  first 
city,  what  is  the  time  in  the  second 
city? 


Daylight  Saving  Time 


In  order  to  take  maximum  advantage  of  spring  and  summer  sunlight  hours, 
many  areas  go  from  standard  time  to  daylight  saving  time.  These  areas  use  this  rule; 
In  the  spring:  move  clocks  ahead  1  h.  (spring  ahead} 

In  the  fall:  move  clocks  back  1  h.  (fall  back) 

The  exact  dates  of  the  changes  vary  each  year. 


Exercises 


1, 


3. 


5. 


Marcey  lives  in  Sault  Ste.  Marie. 

In  the  spring  she  decided  to  set 
her  watch  for  daylight  saving  time. 

Her  watch  showed  20:15, 

What  should  she  set  her  watch  to?  2.r-)b 

One  of  the  provinces  does  not  go 
on  daylight  saving  time. 

Which  province  is  it?  SdsLcvLcbeWcvn 


Use  daylight  saving  time. 

When  it  is  22:10  in  Regina,  what  time  is  it  in: 

(a)  Calgary?  (b)  Winnipeg?  (c)  St.  John's? 


2.  Luke  lives  in  Kingston,  Ontario, 

In  the  fall  he  decided  to  set 

his  watch  to  go  off  daylight  saving  time. 

His  Wcrtch  showed  07:30. 

What  should  he  set  his  watch  to?  Ofc  ■.  30 

4.  The  change  in  time  is  usually  mctde  at  02:00. 
Do  you  gain  or  lose  an  hour  of  sleep  m 

(a)  the  spring'’  (b)  the  faJI? 

)os&  3®"’' 


(d)  roronto?  (e)  Whitehorse"’ 
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/INSWERS: 

5,  (a3  aiuo  Cb")  E2-I0  (c.)  24 40  or  00 •40  (cl)23:lo  COaOHO 


I 


1.  02:00  Prince  George,  B.C.; 

Flin  Flon,  Man. 

2.  20:00  Peace  River,  Alta.; 

Grand  Falls,  Nfld. 

3.  09:10  Swift  Current,  Sask.; 

Georgetown,  P.E.I. 

4.  13:20  Brandon,  Man.; 

(a)  Trois-Rivieres,  Que. 

(b)  Kamloops,  B.C. 

5.  18:50  Sault  Ste.  Marie,  Ont.; 

(a)  Pictou,  N.S. 

(b)  Milk  River,  Alta. 


6.  22:15  Corner  Brook,  Nfld.; 

(a)  Chatham,  N.B. 

(b)  Minnedosa,  Man. 

7.  12:00  Biggar,  Sask.; 

Woodstock,  Ont. 

8.  07:00  Port  aux  Basques,  Nfld.; 

(a)  North  Sydney,  N.S. 

(b)  Campbell  River,  B.C. 
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Centuries 


A  century  is  100  years. 

We  number  the  centuries  as  shown. 


Birtti 

of 

Christ 


1st 


Century 

2nd 


19th 


22nd 


"Tl 

YearO  100  200  1800\  1900  2000  2100  2200 

The  year  140  is  in  the  2nd  century,  The  year  1840  is  in  the  19th  century. 

The  year  276  is  in  the  3rd  century.  The  year  1983  is  in  the  20th  century. 


Exercises 

1.  Name  the  century  each  year  is  in 

•  76  (b)  103  ,  (C)  267  ,  (d)  1867 

1st  2n<i  3rd  ilth 

2.  Write  the  interval  of  years  for  each  century. 


(e)  1985  (f)  2208 

2otV\  Zi  rd 


(a) 

(d) 


1st- 

19th 


0  -  99 


(b) 

(e) 


2nd 

20th 


100 


tc) 

(f) 


3. 


(800-  (S'?*?  I40O-I988 

Vertically,  on  your  page,  drtiw  a  segment  23  cm  long. 

At  the  bottom  mark  0  (for  the  birth  of  Christ),  and  let 
each  centimetre  represent  1 00  years. 

Label  each  100  years  and  name  the  centuries. 

Mark  and  label  each  event. 


3rd 

21st 

2000  • 


2089 


2300 
2200 -- 
2100  •• 
2000 
1900 
1800 -■ 


Confederation 


(a) 

75 

—  Heron,  Greek  Mathematician 

{b; 

150 

—  Ptolemy,  an  astronomer 

(c) 

410 

—  Hypatia,  first  woman  of  mathematics 

3QQ- 

(d) 

1066 

—  Norman  Conquest 

200- 

(e) 

1492 

—  Columbus  discovered  America 

10Q- 

if) 

1349 

—  Black  Death 

0- 

-  Birih  of  Christ 

(S) 

1431 

—  Joan  of  Arc  burned  at  the  stake 

(h) 

1500 

—  Leonardo  da  Vinci 

(i)' 

1608 

—  Telescope  invented 

ij) 

1675 

—  Greenwich  Observatory  founded 

(k) 

1867 

—  Confederation 

(1) 

1743 

—  la  Verendryes  sighted  the  Rockies 

(m) 

1975 

—  A 

Y.  Jackson  died 

(n) 

This  year 

(0) 

1 00  years  from  this  year 
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\CTIVITIES 

..  Extend  the  time  line  to  include 
lates  before  Christ  (B.C.).  Some  dates 
ire: 

[700  —  possible  beginning  of  Babylon 
calendar 

1228  —  probable  date  of  Egyptian 

:  calendar 

753  — Rome  founded 

poo  —  Thales 

;i>40  — Pythagoras 

380  —Plato 

140  —  Aristotle 

100  —Euclid 

:  2.  Research  on  the  history  of 

calendars.  When  was  our  current 
.'alendar  adopted?  What  is  the 
‘World  Calendar”  movement? 


3.  Puzzle:  “Rodney,  a  student  of 
ancient  history,  returned  from  a  trip 
to  Greece.  He  brought  back  a  coin 
marked  386  B.C.  All  the  students  were 
excited  until  one  student.  Gale,  said 
‘Its  a  fake.’  How  did  Gale  know  it  was 
a  fake  coin?” 

4.  Have  students  use  the  time¬ 
line  concept  to  set  up  schedules  for 
themselves:  homework  schedule, 
weekly  schedule,  sports  schedule,  etc. 

5.  Have  students  report  on  and 
use  numeric  dating: 

1982  04  15  12:30  (year,  month, 

date,  time). 


OBJECTIVE 

To  relate  a  specific  year  to  its  century 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

century,  see  Exercise  3  for  proper 
names 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  38, 
147. 

BACKGROUND 

Centuries  are  numbered  from  the 
Birth  of  Christ.  The  first  century 
covers  those  years  0  to  99  inclusive 
and  the  second  from  100  to  199 
inclusive,  etc.  The  dates  after  the 
Birth  of  Christ  are  labelled  A.D. 

(Anno  Domini  —  meaning  in  the  year 
of  our  Lord)  and  the  years  before 
labelled  B.C.  (before  Christ). 

SUGGESTIONS 

Initial  Activity  Discuss  the  meaning 
of  the  word  century  derived  from 
centum  which  means  “one  hundred”. 
Then  tie  this  in  with  centi-  (metric 

prefix),  and  such  words  as  cent  ( of 

a  dollar),  centennial,  percent,  etc. 

USING  THE  BOOK 

To  emphasize  the  first  century,  draw  a 
time  line  on  the  chalkboard  and 
number  the  years  as  shown  and 
bracket  the  centuries.  Explain  that  we 
start  at  0. 

I  st  cehtwrjf  ccntuty  3t-J 

I - \ - 

H-E-l - -  4-1  I  [  M - 1  I  I  r 

0  12  3  ff  /»0 /*//•»  M 

Then  ask  which  century  each  year  is 
in:  56;  156;  256;  356;  etc. 

Do  Exercises  1  and  2  orally. 
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OBJECTIVE 

To  use  temperature  readings  less 
than  0°C 

PACING 

Level  A  1-15 
Level  B  1-15 
Level  C  2-16  (even) 

BACKGROUND 

Theoretically,  a  Celsius  thermometer 
is  made  by  enclosing  mercury  in  a 
tube  with  a  bulb  at  the  lower  end. 
When  the  temperature  goes  up  the 
mercury  expands  and  rises  in  the 
tube.  Similarly,  when  the  temperature 
drops  the  mercury  contracts  and  falls 
in  the  tube.  The  scale  is  graduated  by 
first  placing  the  bulb  in  ice  water  and 
the  resulting  level  of  the  mercury  is 
marked  0.  Then  the  bulb  is 
submerged  in  boiling  water  (at  sea 
level)  and  the  resulting  level  of  the 
mercury  marked  100.  The  tube 
between  0  and  100  is  marked  in  100 
equal  segments,  each  being  one  degree 
Celsius.  This  thermometer  is  named 
after  the  Swedish  astronomer  Anders 
Celsius  (1704-1744)  who  devised  the 
scale. 

USING  THE  BOOK 

Do  Exercises  1,  2,  and  6  orally.  Some 
students  will  want  to  use  the 
thermometer  shown  in  the  text  to  do 
those  exercises  involving  minus 
readings.  Some  students  will  have  no 
need  for  the  thermometer.  The  more 
able  students  might  be  encouraged  to 
skip  some  of  the  easier  questions, 
proceeding  to  the  harder  ones. 


Measuring  Temperatures 


Temperatures  colder  than  0  C  are  identified 
by  a  minus  sign  in  front  of  the  numbers: 
-10X.  -23 

A  temperature  reading  of  -4’C  means  the 
temperature  is  colder  than  O'C,  or  colder 
than  the  temperature  at  which  water  freezes. 


4^30  c 


^  25 
20 
15 
10 
5 

0-^ 

-5 

-10 

-15 

-20 

-25 

-30 


-Water  freezes  {ice  melts)  - 

The  temperature 
was  10’C 
It  dropped  14X. 

It  is  now  -4'  C. 


Exercises 

1,  What  does  the  minus  (-)  sign  in -28  C  mean?  below 

Use  the  thermometer  scale.  Record  the  new  temperatures. 

^  It  was  12'C.  temperature  dropped  12’'C 
“  o°c 


It  was  15'C:  temperature  dropped  IO  C. 

5®C 


4.  It  was  8‘C;  temperature  dropped  10"C. 

-2°C 

6,  It  was  -12’C:  temperature  dropped  12''C 

-240c 

8.  It  was  4  C:  temperature  rose  8'  C. 

1£0C 

10.  It  was  -5°C:  temperature  rose  3  C. 

12.  It  was  -19‘C;  temperature  rose  35‘C, 

lt)*c 


5.  It  was  O'C;  temperature  dropped  15'C. 

7-  It  was  -22'C;  temperature  dropped  8C 

-S0‘C 

9.  It  was  O’C:  temperature  rose  f  VC. 

II‘’C 

11.  It  was  -1  VC:  temperature  rose  29  C. 

18*0 

13.  It  was  -28' C:  temperature  rose  19  C. 

-9  “C 


14.  The  temperature  rose  18’  C. 

It  is  now  23' C. 

What  was  the  original  temperature?  5°C 


15.  The  tt^rnperature  rose  1 2' C. 
It  IS  now  7'  C. 

What  was  it  before  it  rose'? 


-^16,  In  Canada,  the  coldest  temperature  recorded  is  -63’C  (Yukon). 

The  hottest  temperature  recorded  is  46’C  (B.C.). 

What  is  the  difference  between  the  hottest  and  coldest  temperature,s7  lOq^C 
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Terr-peralure 


ACTIVITIES 

1.  Use  the  library  to  learn  about 
Anders  Celsius.  When  did  he  live; 
where  did  he  live;  for  what  is  he 
noted;  why  did  he  choose  0°  and  100° 
as  two  important  points  on  his 
thermometer  scale? 

2.  Have  the  students  bring  in 
newspapers  for  a  week,  showing  the 
high  and  low  temperatures  for  various 
places  around  the  world.  They  can 

(a)  graph  the  data  for  certain  cities 

(b)  find  the  average  of  the  high  and 
low  for  each  city 

(c)  calculate  the  differences  between 

(i)  highs  and  lows  of  each  city 

(ii)  highs  (or  lows)  of  different 

cities. 

(This  is  a  good  geography  lesson  also!) 


i 


3.  Have  the  students  study  a 
series  of  meteorological  weather  charts 
for  5  consecutive  days.  Have  the 
students  investigate  how  to  forecast 
weather  using  these  charts. 
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Airplane  Pilot 


csz. 


juse  the  time-zone  maps  on  pages  147  and  148 

I  1.  A  pilot  is  on  a  flight  leaving  Toronto  for  Victoria. 

:  It  departs  at  10:15  Toronto  time. 

It  arrives  at  12:45  Victoria  time. 

j  What  is  the  total  flight  time?  30  mio 
\ 

2.  An  air  crew  leaves  Edmonton  at  08:10. 

They  arrive  in  Halifax  at  18:45. 

I  What  is  the  total  time  of  the  trip?  -j 

During  daylight  saving  time  of  the  year,  an  air  crew  leaves 
Winnipeg  at  12:30. 

(a)  The  flight  to  Regina  is  1  h  long. 

What  time  do  they  arrive  in  Regina?  18: 30 

(b)  The  flight  to  Calgary  from  Winnipeg  is  2  h  long. 

What  time  do  they  arrive  in  Calgary?  13 -SO 

The  temperature  in  Toronto  at  take  off  time  is  28  C. 

At  1 1  000  m  the  captain  announces  The  outside  temperature  is  -52'C.’ 
How  much  lower  is  this  temperature  than  on  the  ground?  80"C 

The  temperature  inside  the  airplane  is  a  comfortable  2T  C 
Outside,  the  temperature  is  44  C  lower. 

What  is  the  outside  temperature?  ~23“C 

A  flight  leaves  Toronto  for  Vancouver  at  01 :00  Toronto  standard  time 
The  flight  takes  5  h  20  min. 

The  plane  lands  in  Vancouver  on  daylight  saving  time. 

What  time  is  it  when  it  lands? 


!  ;  3. 


r- 


5. 


.^6. 


sjlSWERS-- 

I-f  it’s  ■“  04=2o.  T-f  its  -  02. -ZO. 
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OBJECTIVE 

To  solve  problems  involving  time 
zones  and  minus  temperatures 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Discuss  the  role  of 
pilots.  See  the  Career  Awareness  notes 
in  the  Chapter  Overview  (page  124). 

USING  THE  BOOK 

Assign  the  exercises  to  the  B  and  C 
level  students.  With  Level  A  students 
you  may  have  students  take  turns 
reading  the  questions  and  then 
discussing  them.  Ask  such  questions 
as:  “What  do  we  need  to  find?” 
“What  do  we  know  that’s  related  to 
the  problem?”  “How  are  we  going  to 
calculate  the  answer?”  “Do  we  have 
enough  information?”  “Do  we  have 
more  information  than  we  need?” 
“Can  you  approximate  the  answer, 
that  is,  roughly  guess  what  the  answer 
should  be?”  “Is  our  answer 
reasonable?” 


ACTIVITIES 

:.  Have  students  prepare  a  report  on 
"le  different  kinds  of  airplanes  used 
.1  history  and  that  are  in  current  use 
;y  commercial  airlines  and  the  armed 
Trees. 

2.  Ask  students  to  report  on 
spects  of  being  a  pilot  such  as 
[  avigating,  radio  operator,  actual 
l  iloting  of  the  plane,  etc. 
i  3.  Provide  2  challenge  cards  such 
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I  A  flight  leaves  Toronto  for 
j  Vancouver  at  01:00  standard 
time. 

j  The  flight  time  is  5  h  20  min. 
j  It  lands  in  Vancouver  on 

J  daylight  saving  time. 

What  time  is  it  when  the  flight 
arrives? 


Flight  902  takes  off  from 
Montreal  at  15:30  where  the 
ground  air  temperature  is  22°  C. 
One  hour  and  ten  minutes  later 
at  an  altitude  of  12  000  m,  the 
temperature  is  -72°  C. 

The  plane  lands  in  St.  John’s 
where  the  temperature  is  18°C. 

(a)  What  is  the  temperature 
difference  between  Montreal 
and  the  air  temperature  at 
12  000  m? 

(b)  What  is  the  time  in  St.  John’s 
when  the  plane  took  off  from 
Montreal? 


Problems 


9  mm 


For  each  problem,  either  : 

(a)  identify  what  information  is  not  required 
or  (b)  identify  what  additional  information  is  needed  to  solve  the  problem 
Solve  any  problem  that  has  sufficient  information. 

1.  Rainfall  is  recorded  in  m,illimetres. 

Snowfall  is  recorded  in  centimetres. 

1  cm  of  snow  provides  the  same  moisture  as  1  mm  of  rain. 

It  rained  14  mm  on  June  3.  1978.  Mot  needed 
How  many  millimetres  of  rain  is  the  same  as  9  cm  of  snow? 

2.  The  length  of  a  room  is  4  m, 

Mark  paid  $16.95  for  each  square  metre  of  rug. 

How  much  did  the  rug  cost  for  the  room?  Kleed  uo'i  dtVi 

3.  The  tallest  mountain  in  Canada  is  Mt.  Logan  in  the  Yukon. 

It  is  6050  m  tall. 

How  much  taller  is  Mt.  Logan  than  Mt.  Robson?  Meed  hcijVit  Ji  Mt.R.obson 
Mt.  Robson  is  in  B.C.  hiot  needed 

4.  The  greatest  recorded  snowfall  in  Canada  'was  at  Kemano  m  B.C 
It  snowed  2235  cm. 

The  average  snowfall  in  Vancouver  is  62.3  cm. 

The  average  rainfall  is  1432  mm.  Not  nee.ded  2112  7  cm 

How  much  more  snow  fell  in  Kemano  than  is  the  average  in  Vancouver? 

5.  The  area  of  Mrs.  Burns'  field  is  730  ha. 

The  length  of  Mr.  Snow's  field  is  80  hm.  Meed  lOidtK  o*t  Mr.  SnoiUs  ?ie\q 
How  many  more  hectares  are  in  Mr.  Snow’s  field  than  in  Mrs.  Burns'  field? 


BRAINTICKLER 


Professor  Q  was  very  tired.  He  went  to  bed  at  9:00  p.m. 

“i’ll  sleep  tit!  noon  tomorrow!"  he  said,  and  he  set  his  alarm. 
How  many  hours  did  he  sleep?  (1 5  h  is  incorrect!)  3  h 
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OBJECTIVES 

To  identify  extraneous  information 
in  a  problem 

To  identify  missing  information 
in  a  problem 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  23, 
75. 

BACKGROUND 

In  true  problem  situations,  seldom  is 
the  exact  information  only  provided 
—  often  there  is  either  more  than 
enough  information  or  there  is 
insufficient  information.  If  students 
truly  understand  the  problem,  they 
will  be  able  to  identify  what  informa¬ 
tion  is  superfluous,  if  any,  or  what 
additional  information  is  needed  if 
there  is  insufficient  information. 

USING  THE  BOOK 

Each  student  should  be  challenged  to 
do  a  question.  Then  the  question 
should  be  discussed  in  a  group 
situation  with  each  student  making  a 
contribution.  The  variety  of  answers 
that  evolve  will  indicate  the  diversity 
of  thinking  of  the  group  members. 

For  Exercise  2,  one  student  may 
want  to  know  the  width  of  the  room 
and  calculate  on  the  basis  of  a  wall-to- 
wall  carpet.  Another  may  calculate  on 
the  basis  of  an  area  rug. 

ACTIVITIES 

1.  Provide  suitable  additional 
information  for  those  questions  with 
insufficient  information.  Then  direct 
the  students  to  solve  the  problems. 
Examples 

Exercise  2:  The  width  is  3  m. 

Exercise  3:  Mt.  Logan  is  3954  m  tall. 
Exercise  5:  The  width  of  Mr.  Snow’s 
field  is  70  hm. 

2.  Have  each  student  select  3 
problems  from  some  page  earlier  in 
the  text.  They  are  to  rewrite  each 
leaving  out  one  piece  of  information 
from  one,  adding  some  additional 
information  to  another,  and  leaving 
the  third  as  it  is.  Students  then 
exchange  sets  of  questions  and 
challenge  their  friends  to  tell  which 
questions  are  which. 


Alternately,  each  question  can  be 
put  on  a  card  and  a  special  Problem 
Box  be  established.  In  which  case,  the 
solutions  should  be  written  on  the 
back  of  each  card. 

Ask  students  to  solve  the 
problems  that  can  be  solved  and  to 
provide  suitable  additional 
information  to  those  problems  with 
insufficient  information,  then  solve. 


I 

1 

» 


I 


Have  students  prepare  a  display 
of  questions  they  should  ask 
themselves  when  solving  problems. 

They  might  also  include  things  they 
look  for  in  problems  in  order  to  solve 
it. 

3.  See  Activity  1  on  page  22  for 
an  idea  to  help  maintain  the 
important  skill  —  choosing  the  correct  ' 
operation. 
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Drawing  Pictures  to  Help  Solve  Word  Problems 

Mark  rode  his  bicycle  8  km  east. 

He  returned  home. 

Then  he  rode  2  km  north,  then  3  km  east,  and  he  returned  the  same  way 
How  far  did  he  ride? 

M  3  km 


?  km 


3  Km 
2  km 


8  krn 


Home 


He  rode;  8  km  +  8  krn  +  2  km 
He  rode  26  km. 


8  km 


3  km  +  3  km  +  2  km 


Exercises 

Draw  a  picture  for  each  problem.  Solve. 

1.  Mark  rode  his  bicycle  2.3  km  west,  then  4.5  km  south. 

He  returned  the  same  way. 

Then  he  rode  3.4  km  north,  2.3  km  east,  and  back  the  same  way. 
How  far  did  he  ride?  25 

2.  A  garden  is  rectangular, 
it  is  100  m  X  500  m. 

A  square  is  marked  out  of  one  corner  for  a  lawn. 

This  square  is  50  m  X  50  m. 

How  much  fencing  is  needed  to  fence  the  garden? 

(No  fence  is  required  where  the  lawn  is.)  (|qq 

A  spacecraft  blasts  off  for  Mars. 

It  circles  Mars  3  times,  then  returns  to  Earth. 

The  distance  to  Mars  is  209  215  000  km. 

One  orbit  of  Mars  is  1 4  000  km 
How  far  did  the  spacecraft  travel? 


3. 


4. 


4l8  472  000  km 


A  taxi  costs  $0.80  for  any  trip  up  to 
1  km,  then  $0.50  for  each 
kilometre  after. 

Hov>/  much  does  a  trip  of  4  km 

cost?  . 

^2.30 
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ACTIVITIES 

l ..  Make  up  10  problems  consisting  of 
!  '  different  types  (2  of  each  type)  but 
:  ising  different  numbers.  Put  these  on 
(Tumbered  cards.  Draw,  on  other 
ihards,  labelled  diagrams  to  go  with 
i:;ach  problem.  Label  the  cards  A,  B, 
r,  etc.  Challenge  the  students  to 
natch  the  problems  and  diagrams. 

2.  Have  the  students  make  up  or 
lelect  a  problem  from  previous  pages. 
Then  have  the  students  select  a 
problem  and  draw  a  picture  to 
;  llustrate  the  problem.  Make  sets  of  5 
hards  and  matching  pictures.  Students 
jire  to  match  the  problems  and 
jpictures.  Alternately,  the  students  can 
j3e  given  the  diagrams  and  asked  to 
;  reconstruct  the  problem, 
i  3.  Have  the  students  solve  the 
^problems  in  Activities  1  and  2. 

(EXTRA  PRACTICE 

Solve  the  problems.  Draw  a  picture  to 


help  solve  each. 

1.  Millie  Wing  had  5  m  of  carpet. 
She  used  2.8  m  on  the  steps  and 
1.5  m  in  the  hallway. 

How  much  carpet  did  she  have 
left?  [0.7  m] 

2.  Mr.  Henry  made  5  pies. 

He  kept  2.5  pies  for  the  family 
picnic. 

He  and  his  wife  kept  0.5  pie. 

He  gave  the  rest  to  a  neighbour. 
How  much  did  he  give  the 
neighbour?  [2  pies] 

3.  A  garden  is  rectangular  and  is 
30  m  long  and  24  m  wide. 

The  owner  fences  the  two  short 
sides  and  one  long  side. 

How  much  fencing  does  he  need? 
[78  m] 

4.  A  snail  climbs  a  flower  stalk. 

It  climbs  4  cm  each  night  and 
slides  back  2  cm  each  day. 

How  high  is  it  after  4  nights? 

[10  cm] 


OBJECTIVE 

To  draw  pictures  to  help  solve 
problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM36. 

BACKGROUND 

Translating  a  word  problem  into  a 
diagram  often  provides  the  students 
with  a  better  grasp  of  what  is  wanted 
and  how  to  solve  it.  However,  drawing 
the  diagram  to  represent  the  word 
problem  is  no  small  task  —  unless  the 
student  has  had  practice  in  doing  it. 
This  exercise  is  presented  here  and  the 
teacher  should  have  students  make 
diagrams  for  problems  wherever 
suitable  hereafter. 

USING  THE  BOOK 

Direct  the  students  to  put  their  hands 
over  the  diagram  in  the  display.  Then 
read  the  question.  Then  direct  the 
students  to  look  at  the  diagram  and 
read  the  question  again.  Ask:  “Do  you 
understand  the  problem  better  with 
the  diagram?”  (Answers  will  generally 
be  “Yes”.)  Solve  the  question  in  the 
display.  Then  assign  Exercise  1 
providing  individual  assistance  where 
needed.  Each  question  requires  a 
different  type  of  diagram,  therefore, 
individual  assistance  will  likely  be 
required. 


OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 


RELATED  AIDS 

HMS  — DM37. 


USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 
remedial  work.  You  may  wish  to 
reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 
or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see 
page  124). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1(a),  Kb),  3 

A 

127, 128, 133 

1(c),  1(d) 

B 

129 

2,4,  5, 

C 

130-132, 134 

6(c),  6(d) 

6(a),  6(b) 

D 

141 

9,  10 

E 

144 

11, 12, 15 

F 

146-149 

13, 14 

G 

150 

7,8 

H 

136-139 

Chapter  Test 


Divide. 

14  730 

7324 

bSiO 

29.4 

1.  (a) 

0.1  ]■  1479 

(b) 

0.1  )■  7'32.4 

(c) 

0.8  ]  5^?T 

(d) 

0.6  ri7  64 

80 

hO 

^10 

4,40 

2.  (a) 

3.4  )  272 

(b) 

6  8  pOS 

(c) 

4.7  )  1739 

(d) 

9.6  76144 

3.  (a) 

17  -  0.01 

(b) 

16.347  --  0.01 

(c) 

7658  0  001 

(d) 

0.583  -  0.00 

1700 

IbSAJ 

7  4?58  ooo 

583 

4,  (a) 

0.27  roiS 

(b) 

0.61  )  28.67 

(c) 

3.8  )  19.76 

(d) 

6.4  754.464 

3400 

47 

5.2 

5.  (a) 

15.3552  -  3.36 

(b)  286.728  - 

5.2 

(c)  10.1232  - 

1.48 

4.5T 

55. 

(4 

<0.84 

6.  (a) 

4T3 

(b) 

50 

(c) 

0  681  )  50.394 

-1/1 

(d) 

26  9  )  63.484 

2.3fc» 


7.  Write  an  equation  for  the  following,  and  then  solve. 

There  are  100  file  folders  in  1  box. 

How  many  boxes  are  needed  for  35  000  file  folders? 

35  ooo  f/oo=  350 

8,  Estimate  by  rounding,  and  then  solve. 

The  cost  per  student  for  a  class  trip  was  $4  88 
The  total  amount  collected  was  $180.56. 

How  many  students  were  in  the  class?  38^37 


; 


9.  The  mass  of  1  L  of  water  is  ■  kg. 

/ooo 

10.  The  volume  of  1  L  of  water  is  ■  cm' 


11,  How  much  time  from  08:35  to  14:50?^  b  15  floin* 

12,  What  is  the.  time  3  h  10  min  alter  12:50’’  IfaiOO 

13,  The  temperature  was  -3'C,  It  is  now  17  C.  How  many  degrees  warmer  is  it  now?  20 “C 

14,  The  temperature  was  -23  C.  It  rose  32'C,  What  is  the  temperature  now? 

15,  In  which  century  is  the  year  1 983'i'  20tk 


( 
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Cumulative  Review 


1 .  Add 


9734 

9476 

$  347.95 

0.625 

768 

3501 

24.06 

0,761 

2973 

224 

685,19 

0  448 

-t-  501 

■t-  7198 

-t-  44  74 

-f  0  006 

2.  Subtract 

85  465  S5965.42  80  000  0.488 

-  21  627  -  610.76  -  4  276  -  0.109 

63  "a38  lt;'5354.66  ' 


OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  11. 


Test  Item 

Text  Page  Number 

1 

4,6,7 

2 

5,  8,9 

3 

66, 67,  75,  77 

4 

130, 132 

5 

12 

6 

10 

7. 

62,  86 

8-10 

36,37 

11 

105 

Wqib  -  |7ji3i  cj4  I 

3,  Multiply. 

3.9  X  0.7  2.13  438  X  765 

4.  Divide  g  41 
0.1  ]il)'.84^^f 


335  070 

4  7  )  1739  370 


4.58  X  S8  61 

4.39.43 


90  X  4732 

4a5  880 


0.17)"44.88  2(A  5  1  r40'.'392  7.920 


5.  Round  according  to  instructions. 

91 28  (nearest  ten)  68  543  (nearest  thousand)  751  245  (nearest  hundred) 

9/30  feq  000  751  £00 

6.  Write  in  words. 

6427  468  452  3  649  067 

7.  Copy  and  complete. 

68  X  42  -n  X  68  7  X  n  =  70  1000  X  63  =  n 

42  10  fsjo  <»3  000 

8-  Use  your  protractor  Are  L  ABC  and  A  PQR  congruent?  Explain  Z  ABC  Is  30“  aoti 

/  Z  PQR. -sS  55“. 

4  ,  /•* 


e  . - . 


o ' 


9.  Draw  a  straight  angle  and  label  it  L  RST.  ''  g  3  -p 

10.  Draw  an  obtuse  angle  and  label  it  4  PQR.  Measure  L  PQR. 

11.  Calculate  the  perimeter 

5  2  cm 


14  6m 


7  1  ni  \ 


V 


4 

2.3  cm \  7.5  cm 
3. 1  cm\  \ 


9  7  cm  29.8  cm 


10.5  m  32.2  ro 


7  cm 


23.^  cm 
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CHAPTER  6  OVERVIEW 


This  chapter  involves  number  sense  and  number 
theory.  Prime  and  composite  numbers  are  studied; 
factor  sets,  factor  trees,  and  divisibility  rules  are 
determined. 

Factors,  greatest  common  factors,  multiples,  and 
least  common  multiples  provide  a  basis  in  whole 
numbers  which  may  be  used  in  fraction  work. 

Powers,  exponents,  squares  and  cubes,  and 
expanded  notation  are  alternate  equivalent  numerical 
formats  for  whole  numbers. 

OBJECTIVES 

A  To  identify  factors  of  whole  numbers,  divisibility, 
concepts  and  rules  for  divisibility,  and  the  use  of 
zero  and  one  in  both  multiplication  and  division 
B  To  investigate  and  determine  which  whole  numbers 
are  prime  and  which  are  composite 
C  To  determine  prime  factors  of  whole  numbers  and 
write  factor  trees  and  product  of  prime  factors  (i.e., 
Prime  Factorization) 

D  To  write  the  greatest  common  factor  (GCF)  for  a 
given  pair  of  whole  numbers 
E  To  list  sets  of  multiples  and  determine  the  least 
common  multiple  (LCM)  for  a  given  pair  of  whole 
numbers 

F  To  express  whole  numbers  as  powers  and  in 
expanded  notation  using  powers  of  ten 
G  To  calculate  squares  and  cubes  of  whole  numbers, 
products  of  powers;  to  solve  problems 

BACKGROUND 

1.  Divisibility  rules  save  a  student  much  time  doing 
mechanical  divisions  and  rule  out  some  frivolous  trial 
divisions  when  determining  factor  sets. 

Example 

For  finding  the  set  of  all  factors  of  45: 

There  is  no  use  dividing  by  2  since  the  number  is  odd. 

45  should  divide  by  3  since  the  sum  of  the  digits  is 
divisible  by  3.  It  should  also  divide  by  5  since  the 
unit’s  digit  is  5. 

1  X  45  =  45 
3  X  15  =  45 
5X9  =45 

The  set  of  factors  of  45  is  1,  3,  5,  9,  15,  45. 

2.  Factor  sets  can  be  checked  by  multiplying 
extreme  pairs. 

Example 

5  X  9  =  45 

I - 1 

1,  3,  5,  9,  15,  45 


3  X  15  =  45 


1  X  45  =  45 


If  the  factors  are  written  in  numerical  order,  these 
products  should  all  equal  45. 

3.  The  number  one  is  neither  prime  nor  composite 
because  1  is  its  only  factor. 

4.  Composite  numbers  with  an  odd  number  of 
factors  are  perfect  squares. 

Example 

The  factors  of  25  are  1 ,  5,  and  25. 

25  is  a  perfect  square. 

5.  Step  division  is  a  simple  algorithm  for 
determining  the  prime  factorization  of  a  whole 
number. 

Example 

1 

2  |TT 

2  56  =  2X2X2X7 

2_r^  or  2^  X  7 

6.  By  convention,  prime  factors  in  prime 
factorization  are  arranged  in  ascending  numerical 
order. 

Example 

56  =  2x2x2x7 
56  =  2X2X7X2 

MATERIALS 

2  cm  or  1  cm  cubes 
graph  paper 

blank  cubes  for  making  dice 
4-function  calculator 
bingo  chips  or  round  plastic  chips 
standard  playing  cards 
place-value  chart 

CAREER  AWARENESS 

Lab  Technician  [175] 

Many  large  companies  (such  as  Bell,  IBM,  forestry,  oil 
and  pharmaceutical  companies)  provide  laboratories 
and  hire  chemists,  biologists,  physicists,  and  other 
scientists  and  engineers  to  help  in  the  testing  and 
development  of  the  company’s  products.  A  laboratory 
technician  works  in  tandem  with  them  doing  tests  or 
performing  experiments.  The  results  of  these  tests  or 
experiments  would  be  shared  with  other  departments 
within  the  company  to  help  them  make  decisions 
regarding  product  change  and  new  developments. 

The  laboratory  provides  information  regarding 
future  directions,  checks  on  present  functions,  and 
records  the  discoveries  of  the  past. 

The  lab  technician  is  a  person  who  is  interested  in 
science,  has  completed  secondary  school,  and  has 
pursued  further  education  at  a  community  college  or  a 
university. 


Making  Rectangles 

These  rectangles  can  be  made  by  using  1 2  squares. 


Tiin  1 1 .[  I..1JJ 


Multiplication  fact 
t  X  12  =  12  , 


Division  facts 


Exercises 


LUJ.I  M  I  I  I  I  I  I  I  1  I  I  M3J 


1 .  (a)  Draw  all  the  possible  rectangles  using  20  squares. 
Write  the  multiplication  fact  for  each  rectangle. 


(c)  Write  2  related  division  facts  for  each  multiplication  statement. 

Write  all  the  possible  multiplication  facts  for  rectangles  made  from  these  sets 
of  squares. 


(a) 

24  squares 

(b) 

30  squares 

(c) 

32  squares 

(d) 

36  squares 

(e) 

50  squares 

(f) 

56  squares 

(g) 

72  squares 

(h) 

96  squares 

(i) 

100  squares 

3.  Write  two  related  division  facts  for  each  multiplication  fact  in  Exercise  2, 


:  Conti hae.ci  on  po^e  t5&. 

Iactivities 

||l.  To  provide  a  quick  review  of 
4 multiplication  facts,  have  the  children 
I  complete  a  blank  multiplication  table. 
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*' 

JX 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

|1 

f  2 

1  3 

■  4 

5 

6 

1 

P 

^10 

11 

12 

division  fact  that  comes  to  mind; 

(c)  moving  a  counter  on  the  game 
board  a  number  of  spaces  equal  to  the 
quotient  of  the  stated  division  fact. 
Example 


Draw 


3  X  5  =  15 


2.  Use  a  deck  of  cards  which 
show  multiplication  facts  and  a  game 
board  (use  a  cribbage  board  or  one  as 
shown  for  “Road  Rally”  in  the 
I  Activity  Reservoir).  Players  (from  2  to 
■  4)  take  turns:  (a)  taking  a 
^  multiplication  fact  card  from  the 
) shuffled  deck;  (b)  turning  the  card 
over  and  calling  out  the  first  related 


Call  either  (a)  15  5  =  3,  move 

ahead  3  spaces  or  (b)  15  3  =  5, 

move  ahead  5  spaces. 

First  player  to  reach  the  end  of  the 
game  board  wins. 

Variations : 

(1)  You  may  wish  to  confine  the 
related  division  fact  to  the  one 
which  uses  the  multiplication  fact 
product  as  the  dividend  and  the 
second  factor  as  the  divisor  (i.e., 
6X3  =  18 -►IS -=-3  =  6  NOT 
18  ^  6  =  3). 

(2)  Instead  of  a  deck  of  cards  showing 
multiplication  facts,  use  a 
multiplication  table  (see  Activity  1) 
and  a  penny  or  bottle  cap.  Play 
shuffleboard  style. 

(3)  To  make  the  game  more  of  a 
mental  process,  have  the 
multiplication  facts  (which  have 
been  generated  by  either  cards  or 


OBJECTIVE 

To  review  multiplication  and 
division  patterns 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

2  cm  cubes,  centimetre  cubes  or 
2  cm  X  2  cm  cardboard  squares, 
graph  paper,  overhead  projector 

BACKGROUND 

Using  many  rectangular  regions  which 
have  equal  areas,  multiplication  and 
division  can  be  shown. 

SUGGESTIONS 

Initial  Activily  Using  the  overhead 
projector  and  3  or  4  sets  of  12  cubes 
or  squares,  show  the  rectangular 
arrays  which  can  be  formed.  Discuss 
the  length  and  width  of  these 
rectangles  and  determine  the  products 
which  result.  By  questioning,  have 
students  determine  2  related  division 
statements  for  each. 

USING  THE  BOOK 

Have  students  refer  to  the  display  on 
page  157  before  beginning  the 
exercises. 

Provide  graph  paper  or  grid 
paper  so  that  the  students  can 
construct  rectangles  having  an  area  of 
20  square  units. 

Encourage  the  students  to 
organize  their  multiplication 
statements  and  pairs  of  related 
division  statements  as  shown  in  the 
display. 


table)  called  out  to  the  players. 
3.  See  “Itza  Fact!”  in  the 
Activity  Reservoir. 
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AMSWEf^S-  Con'tinua<i  -frorn  pA^e-  IBT. 

1.  (b)  )X20  =  20  2X10:20  4X5-20  (c.)  20420*1  20410-2  2o44*S  20rl-ZO  20-^2=^lO 

2o-r5=4- 

2.  (a)  )X24  =24;  2X(2  =  24;  3x8  =  24;  4Xb  =  24  (b>  |X30  =  30;  2X15=30  ;  3X/0  =  3O;  5Xfe=30 
(.0  IX32*32;2x/b=32;4X8  =  32  (d)  (X3fa*3b;  dXlg  =3b;  3X/2=3fo;4x‘?  =3fc;  <>Xfa  =3b 

(e)  ;X50:S0;  2x25-50;  5X10:50  (<)  ;  XSb  =3t.;  2x28  “Sb  ;  4xl4=5fc. :  7X8  :5b  C3)  \%lZ-~i2.  , 
2X3b=72;  3X24=  72  ;  <tx(8  =  72;  bX/2=72;  0X9 '72  Ch)  IX<1lo-9i>-,  2x48  =  %;  3X32=  4b;  4X24'9b ; 
(5X/b  =  %;  8Xl2  =  4b  C')  /X(00  =  /oo  ;  2X50= /60  ;  4X25  =  /0O;  5X20  = /OO;  iOKIO  =  IC>o 

3.  («)  24-24  =  1,  24412  =  2,  2442  =  i2;  2448  =  3,  2443  =  8;  24-b=4,  2444=b 

(b)  30430  -  I.  304  I  =30;  30  4  (5  =  2,  30  4  2  =  15;  3o4  /0=3,  30  43  =  /O;  30  4  b  =5  .  30  4  5  =b 

(C)  32432  =  ),  324)=32;  324/b  =  2,  32  4  2  =  /fa;  32:8=4  3244=8  <d)  Sb^Sfa:/,  3b4l=3b; 
3t4)8=2,  3b42=i8;  3b4/a  =  3,  3fer3  =  )2;  3b49=4-,  3fa44-=«9;  3b4t,=fe  Ce)  50450=1, 
604i=5o<  60425=2,  5o^Z-ZS>)  5o4/0  =  3, 5o45=/0  (f)  5b45b=  1 , 5(»  4  I  =56; 

5b428  =  2, 54=42=28;  54. 4  |4  =  4,  64.44  =  I4-,  54?  4  g  =  7,  5t  4  7=  8  Cq)  7£472  =  l,  72^1  =  72; 
7a4  34,  =  2,  724  2  =3b;  72  4  24- =3,  72  43  =  24-,  72.4 /&  =  4-,  72  44-  =  )^'^.  72  4/2=4.,  72  44,=  12; 
724  9=8.  7249=9  (  b7  %49b  =|  ,  9b4l  =-94.;  9^448  =2,  9b  42=4^;  94.432=3, 

94.  4  3 -'32;  94,42.4=4,  94.-4  =  24;  9b 4/5  =  6,  9b  4 4.  =/fo;  9b  4 /2  =  g  ,  9b  48  =  12  ;  (O  too-too^^i, 
100-^1  =  100;  100  rS0^2,  /OO  4  2  =  SO  )  /00  4  E5  =  -f,  /0o44  =  25;  /00  4  20  =5  ,  'Oo4  5  =  20; 

/  00  4  /O  =  /o 

/IfllSWERS: 

2.  (q)  Dli/i&'ible.  b<7  I  2,5,I<7.  Cb)  Divisible,  by  l,2,3,b,'9  ig  (_c}  Divisible  by  15,25. 

(d)  Div\sib\e  bu  1,2. 3,4- (0,8, (2,1 4., 24 48.  Divisible  by  i,Z,'4,8,)li»,32,b4-  (fj  Divisible,  by 

1, 2,3,4 b,7, 12,  <21,20,42, 84.  Cq)  Divisible  by  ),2,3,4-,b,6,l2,/b,24,32,48,9b . 

Ch)  Divisible  by  1, 2,3,4,5,e. ,  6,  )0,  i2,  IS;  20,  ^4,  30, 4-0  ,  bO,  i2o. 


OBJECTIVE 

To  use  rectangular  arrays  to  explore 
divisibility 

PACING 

Level  A  1,  2(a) -(e) 

Level  B  All 
Level  C  All 

MATERIALS 

2  cm  cubes,  centimetre  cubes  or 
2  cm  X  2  cm  cardboard  squares, 
graph  paper,  overhead  projector 

SUGGESTIONS 

Initial  Activity  Using  the  overhead 
projector  show  the  rectangles  which 
can  be  made  using  15  squares. 


Therefore  15  is  divisible  (without 
remainder)  by  1,  3,  5,  and  15. 

USING  THE  BOOK 

The  above  can  be  shown  using  2 
related  divisions  for  each  rectangular 
array,  as  shown  in  the  display. 

Encourage  the  students  to  draw 
the  rectangles  on  graph  paper  for  all 
solutions.  It  may  take  longer  but  it 
enhances  their  “number  sense”. 

ACTIVITIES 

1.  Continue  to  review  multiplication 
facts  using  drill,  flash  cards,  or 
multiplication  matrices,  etc. 

2.  If  you  have  not  already  done 
so,  see  the  closely  related  Activities 
listed  on  page  157. 

3.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Use  cards  such  as: 


3X7 

21  4-  7 

5X8 

ji. 

o 

00 

4.  Divide  a  4  X  4  square  into  2 
congruent  parts,  in  as  many  ways  as 
you  can. 

Example 


EXTRA  PRACTICE 

1.  Which  of  the  solutions  in  Exercise 
2  in  the  text,  page  158,  have  a 
“square”  rectangle  as  one  of  the 
solutions? 

2.  List  2  other  sets  of  squares  which 
would  have  a  “square”  rectangle  as 
one  of  the  solutions. 
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Divisibility 

24  is  divisible  by  2.  3.  4,  and  6  bul  not  by  5 


12 

8 

6 

4 

4 

2  )  24 

3  )'  24 

4  )■  2 '4 

6  )  24 

5  )  2"4 

2 

24 

24 

24 

20 

04 

0 

0 

0 

4 

24  is  not  /  i 

divisible  by  5  j 

- - 

BBB 


Exercises 

1.  Which  of  these  numbers  are  divisible  bv  2? 

©  <S>  35 

2.  How  can  you  recognize  numbers  that  are  divisible  bv  2? 

TKey  SAd  nx  qa  even  nutnber 

3.  Whicti  of  these  numbers  are  divisible  by  5'^ 

27  (7^  96 

4.  How  can  you  recognize  numbers  that  are  divisible  by  5? 

TWe^  es\A  if\  SorO. 

5.  Which  of  these  numbers  are  divisible  by  10'? 

(2^  75  207  (3^  (9^ 

6.  How  can  you  recognize  numbers  that  are  divisible  by  1 0? 

The^j  end  in,  o. 

7.  Which  ot  these  numbers  are  divisible  by  8? 

54  78  100  (1^  (2^ 

!  j  8.  Which  ot  these  numbers  are  divisible  by  9'’' 

I  82  (1^  (l^  (2^  321 

( t  9.  A  whole  number  that  Is  divisible  by  9  has  a  digit  sum  of  9  or  1 8  or  27  or 

:  j  72 - -  7  +  2  =  9  72  is  divisible  by  9. 

:  585  - -  5  +  8  +  5  =  18  585  is  divisible  by  9. 

'l  j  Write  6  three-digit  numbers  that  are  divisible  by  9,  Check  by  dividinq.  Many  possiUe. 
•  i  '  '  cxrvSuJer^  ■ 

;  1 . . 

i 
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Jactivities 

:L  “Divisibility  Sorting” 

^(a)  Work  in  pairs. 

Hb)  Write  the  numerals  2  through  60 
on  cards  (playing-card  size). 

,(c)  Sort  the  cards  under  the  following 

;  headings:  — divisible  by  2 

I  — divisible  by  3 

—  divisible  by  4 

—  divisible  by  5 

!  — divisible  by  6 

1  — divisible  by  7 

—  divisible  by  8 

— divisible  by  9 

—  divisible  by  10. 

What  did  you  notice  as  you  were 

j  using  this  activity? 

Share  these  observations  with  other 
I  students. 

;  2.  Play  “Triple  Concentration” 

(rules  for  “Concentration”  are 
!  described  in  the  Activity  Reservoir) 


using  3  card  sets  such  as: 


5X4 

20  ^  4 

20  ^  5 

8X7 

56  ^  7 

56  ^  8 

3.  See  “Square  It”  as  described 
in  the  Activity  Reservoir.  When  a 
number  has  been  squared,  have  the 
players  identify  a  number  by  which 
the  squared  number  is  divisible. 
Stipulate  that  they  must  do  this 
correctly  in  order  to  score  points. 

EXTRA  PRACTICE 

For  Exercises  1,  3,  5,  7,  and  8  in  the 
text,  list  5  numbers  more  which  are 
divisible  by  the  given  number. 


OBJECTIVE 

To  introduce  divisibility  rules 

PACING 

Level  A  1-8 
Level  B  All 
Level  C  All 

MATERIALS 

squares  or  centimetre  cubes 

RELATED  AIDS 

HMS  — DM38. 

BACKGROUND 

The  purpose  of  this  exercise  is  to 
encourage  the  students  to  state  their 
own  divisibility  rules. 

SUGGESTIONS 

Initial  Activity  Show  how  15  is 
divided  by  2,  3,  4,  5,  and  6. 

7  5  3  3  2 

2JT5  3yT5‘  4JT5  sTTs  eJTs 

Ji  15  i2  15  i2 

1  0  3  0  3 

State  the  definition:  “A  number  is 
divisible  by  a  given  whole  number  if  it 
divides  without  remainder  (i.e.,  the 
remainder  is  zero).” 

Ask:  “What  is  15  divisible  by?” 
Elicit  an  answer  such  as:  “3  and  5 
from  the  above  because  the  remainder 
is  zero  each  time.  15  is  not  divisible  by 
2,  4,  or  6  because  there  is  a 
remainder.” 

USING  THE  BOOK 

Show  that  24  is  divisible  by  2,  3,  4, 
and  6.  Else  the  overhead  projector  to 
show  the  rectangles  which  represent 


(Continued  on  page  161) 
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OBJECTIVE 

To  use  divisibility  rules 

PACING 

Level  A  1-40 
Level  B  1 -50 
Level  C  1-55 


MATERIALS 

simple  4-function  calculator,  overhead 
projector,  2  dice 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 28, 
58,  59. 


SUGGESTIONS 

Initial  Activity  Write  the  divisibility 
rules  on  acetate  for  use  on  the 
overhead  projector.  Have  students 
refer  to  the  rules  on  page  160. 

Briefly  explain  each  rule  using  a 
couple  of  examples  for  each  in  the 
following  order:^ _ 


—  divisible  by:  10,  5  2,  4,  8 


3.  6,  9 


Note:  The  chart  is  in  numerical  order 
for  easier  student  reference  only. 

USING  THE  BOOK 

While  the  students  are  working  on  the 
exercises  allow  them  to  refer  to  the 
divisibility  rules. 

Allow  students  to  use  the 
calculator  on  occasion  to  prove  to 
themselves  whether  or  not  the  very 
large  numbers  are  in  fact  divisible 
based  on  the  given  rules. 

Encourage  students  to  remember 
these  rules. 

Note  that  there  is  no  divisibility 
rule  for  seven  provided  in  this  text. 

You  may  wish  to  remind  the 
children  that  the  answers  to  some 
exercises  (see  Exercises  1-3,  11-13,  21- 
23,  31-33,  41,  42,  51)  can  be  checked 
in  the  back  of  the  text. 
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Exercises 

Use  the  divisibility  rules. 

Tell  which  are  divisible  by  3.  and  which  by  4 

39  3  ^  48  3 

6,  404  4  7.  639  3 


P  54  3  4.  116  4  5,  165  3 

8.  1272  3  i4  9,  17  008  4  io.  25  476 


3  4i4 


Tell  which  are  divisible  by  3.  and  which  by  6. 

•  42  3ife>  .ft  63  3  84 

16,  723  3  17.  732  3*.t.  is,  5874  3i<o 


j  Tell  which  are  divisible  by  3,  and  which  by  9, 

if  ^  ^  ^  ^  ^ 

>\  26.  2823  3  27.  9720  34-S  28.  34  860  3 


14.  201  3  15. 

19.  25  482  34-b  20. 


24.  549  3^*^ 

29.  300  003  3 


Tell  which  are  divisible  by  8,  and  which  by  10. 

Ij  ^  3410  'O  ^  4168  0  ^  5234  MeiiW  34.  56  170  10 

36.  173  564  37.  81  432  ^  38.  7  2  3  45  MfeitVieras.  63  008  8 

Me-itlner 


25. 

30. 

35. 

40. 


I  Tell 

T* 


State  whether  these  numbers  are  divisible 

by  2;  by  3;  by  4;  by  5:  by  6;  by  7;  by  9:  or  by  10. 

24  2.3,4, b  ^  40  2,4,5,10  43.  72  2, 3,4, b, 9  44.  100  2,4-,S,iO  45. 

46.  136  2,4-  47.  288  2 ^3^4  48.  306  2,3,b,9  49.  352  2,4 

Tell  whether  these  statements  are  true  or  false.  Explain. 

All  numbers  divisible  by  8  are  also  divisible  bv  2  and  4. 


50. 


210  3<.t 
100  002 

594  3i9 

500  076 


30  256  8 

7  000  000 

3^10 


108 

2, 3,4,  b, 9 

1000  2.4,5, 
10 


it-  52.  "All  numbers  divisible  by  9  are  also  divisible  by  3." 

^  53.  "All  numbers  divisible  by  3  are  also  divisible  by  9." 

ic  54.  “All  numbers  divisible  by  6  are  also  divisible  by  2  and  3.' 

★  55.  “All  numbers  divisible  by  5  c\re  also  divisible  by  10." 
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.NSWfRS-. 

1 

!il.  True.,  2  and  4- are.  -factors  of  8. 
iZ.  True.,  3  is  a-ftxct.or  of  9. 

3.  False.,  9  is  not  a  factor  of  3. 

'  4.  True.,  2  ani  3  are  -fac-tors  of  fc>- 
{■5.  False,,  10  is  not  a -factor  of  S. 


i; 

1; 


ACTIVITIES 

1.  Provide  an  activity  card  such  as: 


What  do  you  get  when  you  add: 

(a)  an  even  number  to  an  even  number? 

(b)  an  odd  number  to  an  odd  number? 

(c)  an  even  number  to  an  odd  number? 

(d)  an  odd  number  to  an  even  number? 

What  do  you  get  when  you  multiply: 

(a)  an  even  number  by  an  even  number? 

(b)  an  odd  number  by  an  odd  number? 

(c)  an  even  number  by  an  odd  number? 

(d)  an  odd  number  by  an  even  number? 


2.  “Divisibility  Sorting’’.  Repeat 
the  activity  suggested  on  page  159 
(Activity  1)  with  the  following 
instructions. 

(a)  If  a  numeral  belongs  to  more  than 
one  of  the  headings,  write  new  cards 
so  that  each  numeral  is  included  in  all 
appropriate  sets. 

Example 

You  will  need  30  cards  for  each  of  the 
divisible  by  2,  3,  5,  6,  and  10  headings. 

(b)  Answer  some  of  the  following 
questions: 

(i)  Which  heading  has  the  most 
cards?  Explain  why? 

(ii)  Which  has  the  least?  Why? 

3.  “Toss  Up”.  A  game  for  2 
players. 

(a)  Throw  a  pair  of  dice.  Multiply  the 
2  amounts. 

(b)  Each  player  lists  all  the  numbers 
that  are  “divisible”  into  the  product 
in  30  s. 

Example 


•  • 
•  • 


'{  'Continued from  page  159) 

r'. 

remainder 

^  Show  24  4-  5  as 
I'  4  rows  of  5  and 
I'  4  left  over. 

I 

'I 


Point  out:  not  divisible,  then  not 
rectangular  —  or  conversely  —  not 
i  rectangular,  then  not  divisible. 

I;  Assign  the  exercises,  encouraging 
liand  accepting  workable  divisibility 
'rules  proposed  by  the  students,  (i.e., 

'  see  Exercises  2,  4,  and  6). 


15  is  divisible  by  1,  3,  5,  and  15. 

After  10  products  have  been  used, 
the  player  with  the  most  correct 
numbers  which  are  divisible  into  the 
products  is  the  winner. 

Each  die  should  have  the 
following  amounts  on  the  faces. 


•  • 
•  • 
•  • 


•  • 
•  • 
•  • 
•  • 


•  • 
•  • 


2  opposite  8 

3  opposite  6 

4  opposite  5 


4.  See  “Itza  Fact!”  as  described 
in  the  Activity  Reservoir. 
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OBJECTIVE 

To  list  and  chart  factors 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

overhead  projector,  centimetre  cubes 
or  2  cm  X  2  cm  cardboard  square 

BACKGROUND 

Factors  are  the  numbers  a  certain 
number  is  divisible  by. 

SUGGESTIONS 

Initial  Activity  Use  the  centimetre 
cubes  or  squares  and  the  overhead 
projector  to  show  the  rectangles 
possible  using  20  squares. 

List  the  factors  of  20,  the  lengths 
of  the  sides  of  the  rectangles. 

Note  that  the  factors  are  simply 
numbers  which  divide  (without 
remainder)  into  20. 

Example 

The  factors  of  20  are  1,  2,  4,  5,  10, 
and  20. 

Repeat  the  above  routine  to  show 
the  set  of  factors  of  24.  Chart  these 
factors  as  shown  on  page  163. 

Ask  the  students  if  they  see  an 
easy  way  to  check  if  all  the  factors  are 
listed. 

Example 

The  factors  of  20  are  1,  2,  4,  5,  10,  20. 
The  factors  of  24  are  1,  2,  3,  4,  6,  8, 
12,  24. 


Factors 

These  rectctngles  can  be  made  by  using  20  squares. 

- ►  1  X  20  =  20 


!  1 1 1 1  1 1  [  I  I!  nr 


n 


1  and  20  are  factors  of  20 
2  X  10-20 


2  and  1 0  are  factors  of  20. 


4  X 


i 

factor 


o  = 

I 

factor 


20 

I 

product 


4  and  5  are 
factors  of  20. 


The  factors  of  20  are  1,  2,  4,  5,  10,  and  20. 


Exercises 


X  9  -  18 


X  8 


Copy  and  find  the  missing  factors. 

•  l8 

1  X  ■  =  18 

2  fc  18 

The  factors  of  1 8  are  1 ,  ■ .  3,  ■ ,  9,  and  ■ . 

24  2. 

2.  1  X  ■  =  24  ■  X  1 2  ■=  24 

The  factors  of  24  are  1 .  4.  8.  1 2,  and 

ilo  IQ  3 

3,  1XB-  36  2XB=36  ^BX12- 

The  factors  of  36  are  1 ,  2,  B^  4,  B  ,  B?  1 2.  B'.^and 

42  21  l4 

4.  1  X  B  =  42  2  X  B  =  42  3  X  B 

The  factors  of  42  are  1,2.3,  6,  b"'.  B'^^B^and  B^^ 

50  25 

5.  1  X  B  =  50  2  X  B  =  50 

,50 


3  X 


18 


B^^ 

36 


.3b 


4  X 


24 

9 


4  X 


24 


36 


42 


6  X  B  -  36 

7 


6  X  B  =42 

10 


lo  25 

The  factors  of  50  are  1 ,  2.  5.  B .  B .  and  B' 


5  X 


50 


Write  ail  the  factors  for  each  of  the  following  numbers, 
6 

11.  45  12.  48  13.  56 


^  ^  5  0 

10  1,2,5,10  21  1,34  21  8.  30  i^2,3,5,b./0  9.  33  1,3  11,33  10.  40 /oVo'^O 

15,30 


14.  60 


15.  100 


1 62  Fijcto.'’S 

AMsulCRS- 


II.  1,3,5,8,15,45  l£,  1,2,3  4.U,S,  12,1b.,  24,48  13.  1,2,4  7,8 j4,  20, 5b 

i4.  I,2,3,4,5,  b,  lo,i2,lS,eo,30,  (oO  15.  \  ,2,4,  5,  lO,  20,  25,50,  |0o 


USING  THE  BOOK 

Allow  about  10  min  for  the  students 
to  work  on  the  exercises  on  page  162; 
or  use  the  exercises  as  oral  exercises. 

Encourage  students  to  list  the 
factors  in  order  from  smallest  to 
largest  so  that  they  can  be  checked 
quickly. 

The  factors  of  24  are 


1,  2,  3.  4,  6,  8,  12.  24. 
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Charting  Factors 


What  are  the  factors  of  24'^ 
A  X  ■  =  24 


because  1  x  24  =  24 
because  2  X  1 2  =  24 
because  3  X  8  =  24 
because  4  X  6  =  24 

The  factors  of  24  are 
1.  2,  3.  4.  6,  8,  12.  and  24. 


A 

■ 

1 

24 

2 

12 

3 

8 

4 

6 

What  are  the  factors  of  32 
A  X  ■  =  32 


A 

■ 

1 

32 

2 

16 

4 

8 

because  1  X  32  =  32 
because  2  X  1 6  =  32 
because  4  X  8  =  32 


The  factors  of  32  are 
1.  2,  4.  8.  16,  and  32 


Exercises 

Complete  these  factor  charts. 

List  the  factors  of  40.  28.  and  27. 


A  X 


=  40 


2. 


=  28 


3. 


A  X 


=  27 


m 


I  40 
Z  20 
4  to 

•5  8 


ii 


I  27 

3  9 


1X30,  2X15 ,3X/0,  SXt. 
6.  A  X  ■  =  30 
IXC4-,  2X32,4X18.  8xS 
9.  A  X  ■  =  64 


Make  factor  charts  for  these. 

(Xit,  2X8,4X4  1x20,  2X/0, 4X5 

4.  AXB=16  5.  axB=20 

/X3t>,  2X18. 3X12, 4X^1, (oXb  |X25.5X5 

7.  A  X  ■  =  36  8.  A  X  ■  =  25  ..  _  _ 

1X72,  2X3(0.3X24, 4Xl8,bXi2,  (X4o,2x45,  3X30,5X10,  IX/08,  2X54,3X3b  ,  4x  27, 4.X/8, 
10.  A  X  ■  =  72  87<9  A  X  ■  =  90  8X15,  12.  A  X  ■  =  108  “=1X12 

9X/0 

13.  (a)  In  Exercises  4-1 2,  write  the  set  of  factors  for  each  product. 

(b)  Count  the  number  of  factors  for  each  product. 

Which  numbers  have  an  odd  number  of  factors?  it>.3b  25  84 

(c)  Numbers  that  have  an  odd  number  of  factors  are  special. 

What  are  they  called?  perWt  acjocxres 
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IISWERS-. 


3.  U')  ',2.,4  8,  i(o  _£2- ',2,4.5,10,20  (8 -factors),.,  , 

io-  I  2,3.5,  to, fO,  15,30  (8 factors)  38-  i,2,3,4,  (o,4.  12-,  i8,3b  C  9  Wtors) 

[5-  1,5,25  O  Wttrs)  k±-i,2.4“,  IC.,iE.  (e4  C  74cxctors) 

l,2.3,4,(p,8,9.l2.i&,24,3b.T2  (  90- i,2, 3,5,  .  lO,  15  ,  18, 

5o,  45,qo  (  12  tac-tors)  io0- 1, 2,3,4.  fe>  ,9  ,  l2  ,  t8 , 27, 3fa,  54, 108  ClEfactors.) 


Assign  the  exercises  on  page  163 
to  be  recorded  as  factor  charts. 
Example 

1.  A  X  ■  =  40 


A 

■ 

1 

40 

2 

20 

4 

10 

5 

8 

The  factors  of  40  are  1,  2,  4,  5,  8,  10, 
20,  40. 


ACTIVITIES 

1.  “Factors  Toss  Up”.  Using  the 
pair  of  dice  from  Activity  2  for  pages 
160  and  161,  list  the  factors  of  the 
products  rolled. 

The  player  with  the  largest 
number  of  correct  factors  wins. 

2.  “Giant  Factors  Toss  Up”. 
Similar  to  above,  but  using  3  normal 
dice. 

3.  Use  normal  playing  cards  to 
play  “Royal  Factor”.  Use  these  28 
cards  only:  4  aces  (count  as  one);  from 
2  to  6  from  each  of  the  four  suits;  4 
kings  (or  queens).  Shuffle  and  place 
the  cards  face  down  on  a  table.  The 
players  (2-4)  take  turns  turning  over  1 
card  and  saying  the  total  of  the  cards 
turned  at  that  time.  The  player  who 
turns  up  a  king  must  list  as  many 
factors  for  the  total  as  possible.  That 
player  scores  1  point  for  each  correct 
factor.  Cards  are  all  turned  back  over, 
remixed  up,  and  play  begins  again. 
Player  with  the  most  points  after  a 
predetermined  amount  of  time  (or 
turns)  wins. 

Example 

Turn  up:  2,  6,  5,  3,  king.  Total  was  16. 
The  player  finding  the  king  lists  1,  16, 
4.  Score  3  points. 

Variation: 

(1)  If  a  player  correctly  lists  all 
factors,  have  that  player  score  a 
number  of  points  equal  to  the  total 
(i.e.,  in  the  example  above,  score  16, 
not  3). 

(2)  Allow  other  players  to  identily 
(and  score  points  for)  any  factors  that 
have  been  missed. 


OBJECTIVE 

To  identify  elements,  zeros  and  ones 

PACING 

Level  A  1-15 
Level  B  1-20 
Level  C  All 

All  students  should  do  the  Tune  Up. 

MATERIALS 

bingo  chips,  overhead  projector 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS— 68. 

BACKGROUND 

When  working  with  zero  make  sure 
that  it  is  the  first  element. 

Example 
0  X  5  =  ■ 

0  2  =  ■ 

SUGGESTIONS 

Initial  Activity  Using  the  bingo  chips 
and  the  overhead  projector, 
demonstrate  these  four  situations: 

1.  6  X  1  =  6  as  this  is  one  group  of  6. 

6  ^  1  =  6  as  this  is  how  many  ones  in 

6?  [6] 

2.  Place  no  chips  on  the  overhead 
projector.  Multiplying  by  any 
number  leads  to  a  zero  answer. 
“Nothing  times  any  amount  is  still 
nothing.” 

Example 

0X8=0  0X4=0 

0X10  =  0  0X1  million  =  0 

3.  To  divide  zero,  again  place  no 
chips  on  the  overhead  projector. 
Demonstrate 

0  =  2  =  0 
0  =  3=0 
0  =  4  =  0 

If  there  is  nothing  altogether,  there 
is  nothing  to  share. 

4.  Place  5  bingo  chips  on  the 
overhead  projector.  Using  these, 
how  many  groups  can  be  formed 
containing  zero  chips?  [Many! 

None!  A  whole  bunch!]  At  this  level 
the  question  is  meaningless. 

USING  THE  BOOK 

Assign  the  exercises.  Allow  the 
students  to  refer  to  the  display  at  the 
top  of  the  page  when  they  need  to. 

Use  the  Tune  Up  the  following 
day  to  review  and  test  the  concepts. 

Have  students  cover  the  display 
on  the  top  of  the  page. 


Multiplication 

6X1=6 
1X6  =  6 


Zeros  and  Ones 

Division 
6-1=6 


A  number  multiplied  by  1  is 
the  number  itself. 


0X4=0 


A  number  multiplied  by 
0  is  0. 


A  number  divided  by  1 
is  the  number  itself. 


1 


A  number  divided  by  itself 
is  1 . 


0-4  =  0 


0  divided  bv  a  number  is  0. 


0  is  meaningless. 


Division  by  zero  is  meaningless 


Exercises 

Copy  and  complete  'where  possible. 


7  X 

1 

1 

2. 

1  X  8  g 

3. 

12-1  ,2. 

4. 

73  X  1  73 

5. 

28 

^  1 

2.B 

0  X 

9 

0 

7. 

17X0  Q 

8. 

0  =  2  0 

9, 

o 

o 

1 

o 

10. 

37 

X  0 

0 

11. 

14  X 

1 

14 

12. 

14-0 

meaningless 

13. 

■1 

14. 

0-140 

15. 

8 

-  8 

1 

16, 

7  X  n 

^  7  1 

1  17. 

7  ~r  n  =  7  1 

18. 

7  --  7  =  n  , 

19. 

o 

o 

II 

00 

■1 

c 

20. 

12 

—  n 

=12 

21. 

50  - 

n 

=  1 

50  22. 

1  3  X  n  =  0  Q 

23. 

n  X  8  =  0  0 

24. 

o 

o 

II 

cv 

f 

c 

25. 

15 

-  n 

='f 

Watch  your  operation  signs. 


Tune  Up 


1.  6  +  0  = 

=  ■b 

2. 

8  -  0  =  ■  g  3. 

0  -f  12 

=  ■ 

12- 

4.  1  4-  7  =  ■  g 

5.  19  -t-  0 

6. 

12  X  1  =  ■  7. 

18  -  1 

=  ■ 

18 

O 

■ 

II 

CNJ 

1 

o 

00 

9.  1X10 

=  m,o 

10. 

0  X  20  =  Bo  11. 

19  -h  1 

=  ■ 

20 

12.  19  -  1  =  ■  iq 

13.  19X1 

14,  19X0 

=  *0 

15.  19  -  0  =  ■  /q 

Zeros  and  ones  i? 

1  multiDlicatior 

1  and  di 

Vision,  practice 

ACTIVITIES 

1.  See  “Bingo”  as  described  in  the 
Activity  Reservoir.  Use  numbers  on 
the  grids  from  0  to  30  inclusive.  Be 
sure  to  call  out  statements  typical  of 
this  page. 

2.  See  “Input-Output”  as 
described  in  the  Activity  Reservoir. 

3.  To  review  and  practise  missing 
parts  of  equations,  have  the  students 
make  up  Punch  Cards  such  as: 

punch 

holes 


15  4  =  15 

•  1 

0  =  21  =  • 

•  o 

26  X  •  =  0 

•  o 

•  X  17  =  17 

•  l 

13  X  0  =  • 

•  o 

00 

o 

il 

• 

•1* 

00 

o 

•  1 

108  =  •  =  1 

•  108 

Front  Back 


The  cardboard  strips  should  be  about 
4.5  cm  wide  to  allow  the  hole  punch 
easy  access  to  the  centre  of  the  strip. 
These  strips  could  test  any  basic  facts 
you  wish  and  could  be  exchanged  with 
other  classmates,  groups,  or  even 
classes  in  the  school. 
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Information  —  Too  Little  or  Too  Much! 


Some  problems  contain  extra  information,  and 
some  problems  do  not  contain  enough  information. 

If  the  problem  does  not  contain  enough  information, 
write  some  additional  information,  and  then  solve. 


Exercises 
1. 


4. 


Jody  has  a  part-time  delivery  job. 

She  earns  $3.25/h. 

How  much  does  she  earn  in  a  week?  4nSu)ers  uJi'IJ 

The  hockey  team  purchased  5  dozen  hockey  sticks  and  30  pucks 
Sticks  sell  for  $8.50  each  and  pucks  sell  for  $1 .80  each. 

What  is  the  total  cost  of  the  sticks?  ^510  OO 

Miss  Bennett's  class  collected  $32.40  for  charity. 

There  are  24  students  in  the  class  —  10  boys  and  14  girls. 

What  was  the  average  donation  tor  each  student?  ^  1.35 

Mr.  Kowalski’s  class  collected  $51 .20  for  charity. 

What  was  the  average  donation  for  each  student?  An  skiers 

\Jarj. 

One  afternoon.  Joan  spent  2  h  gardening. 

She  spent  20  min  trimming  the  hedge,  a  half  hour  mowing  the  lawn,  40  min  raking  leaves, 
and  the  rest  of  the  time  weeding  the  garden. 

How  much  time  altogether  did  Joan  spend  mowing  the  lawn  and  raking  leaves?  |  h  lOmiO 

The  MacPhersons  electricity  bill  was  $62.40  for  the  month  of  February. 

What  was  the  average  cost  for  electricity  per  day?  ^2.23 


Extraneous  end  ins,(;f!:cient  information  1  65 


OBJECTIVE 

To  solve  problems  involving  extraneous 
or  insufficient  information 

PACING 

Level  A  Any  4 
Level  B  Any  5 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  23, 
75. 

BACKGROUND 

If  the  problem  requires  more 
information,  the  student  has  to 
understand  the  context  of  the  problem 
in  order  to  add  the  required 
information.  Once  this  is  done  the 
child  has  more  ownership  of  the 
problems.  Discuss  these  problems  and 
the  answers  individually  with  the 
students. 

SUGGESTIONS 

Initial  Activi^  Review  the  steps 
involved  in  solving  word  problems 
with  the  class  using  a  sample  problem 
constructed  jointly  by  the  class  based 
on  some  local  event,  depending  on  the 
season,  etc.  (For  a  suggested  problem¬ 
solving  format,  see  pages  17  and  22  in 
Chapter  1.) 


USING  THE  BOOK 

Assign  the  exercises,  based  on  the 
Pacing  suggested  above.  You  may 
wish  to  read  and  discuss  the  context 
of  the  problems  with  some  of  the 
students.  Exercises  3,  4,  and  6  involve 
computing  averages.  You  may  need  to 
review  with  some  groups  the  concept 
and  technique  for  finding  averages. 


ACTIVITIES 

1.  For  those  who  need  practice 
choosing  the  correct  operation  in  word 
problems,  see  Activity  1  on  page  22. 

2.  The  “Problem  Box”.  Have 
each  student  write  one  problem  and 
solve  it  in  his/her  notebook. 

After  the  teacher  has  discussed 
the  problem  wording,  accuracy,  etc. 
have  each  student  write  the  problem 
on  a  card,  add  some  art,  and  sign  it. 

Place  problems  in  the  “Problem 
Box”.  Each  student  is  to  solve  a 
minimum  of  2  problems  a  week. 

(A  child  may  choose  not  to  do  a 
problem  and  trade  it  for  another.) 
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OBJECTIVE 

To  determine  whether  a  whole  number 
is  prime  or  composite 

PACING 

Level  A  1-5 
Level  B  1-5 
Level  C  1-6 

MATERIALS 

cubes  for  making  dice 

BACKGROUND 

This  is  basically  a  sorting  exercise. 

SUGGESTIONS 

Initial  Activify  Write  the  numbers  2, 
3,  5,  7,  11,  13,  and  17  on  the  front 
chalkboard  and  the  numbers  4,  6,  8, 

9,  10,  12,  14,  15,  16,  and  18  on  the 
side  chalkboard. 

Ask  the  students  to  write  the 
numbers  19,  20,  21,  22,  23,  24,  and  25 
on  the  appropriate  chalkboard.  Do 
not  yet  explain  why. 

Ask  questions  to  determine  why 
the  numerals  are  sorted  as  they  are. 
Record  all  reasonable  explanations. 

USING  THE  BOOK 

Define  and  show  the  prime  and 
composite  numbers. 

Prime  Composite 

Exactly  2  factors  More  than  2 
1  and  the  number  factors, 
itself. 

Emphasize  that  1  is  neither  prime  nor 
composite. 

Have  the  students  do  the 
exercises  and  check  all  work  with  the 
class. 

In  Exercise  5,  all  of  the  even 
counting  numbers  except  2  are 
composite  because  2  is  a  factor  of  all 
even  numbers.  The  question  may  be 
answered  in  many  ways  but  this  is  the 
essential  reason. 

ACTIVITIES 

1.  “Prime  Time”.  Using  2  dice 
marked  as  shown  calculate  the 
products.  List  all  of  the  factors  for 
each  product. 


Exercises 

1 .  Copy  and  complete  this  chart,  using  the  numbers  2,  3,  4,  5,  9,  1 0,  1 2,  1 3.  1 5,  1 8.  22,  23, 
25,  27,  29,  31. 35,  and  36. 


Number 

Products 

Factors 

Kind  of 
Number 

2 

2X1=2 

1.  2 

Prime 

3 

3  X  1  =  3 

1. 3 

Prime 

4 

4X1=4 

1 .  2.  4 

Cornpossite 

2X2  =  4 

5 

5X1=5 

1. 5 

Prime 

2.  List  the  composite  numbers  greater  than  39  and  less  than  51. 

40,42,44-,  45,  44>,4-8,4«1, 60 

3.  List  the  prime  numbers  greater  than  39  and  less  than  51. 

41,43,47 

4.  List  the  prime  numbers  between  50  and  70.  ^2)  5^7  tjl  C7 

5.  Most  even  numbers  are  composite  numbers.  Why  is  this  true'i’ 

Sacause  -they  cure  UvoVslbNe  by  a. 

★  6.  Twin  primes  are  pairs  of  primes  that  are  two  apart.  For  example,  3  and  5  are  twin  primes. 

List  all  twin  primes  less  than  75.  3,5  5,7  Il,l3  17, |3  2.4,31  4\  ,43  39, 71,73 


Prime  Numbers  and  Composite  Numbers 


Prime  numbers  have  exactly 
two  different  factors. 


Composite  numbers  have  more 
than  two  different  factors. 


The  two  factors  are  1  and 
the  number  itself. 

7  and  1 1  are  prime  numbers 


The  factors  of  8  are 
1.2,4,  and  8.  ' 

8  is  a  composite  number. 


166  acd  composdes  ■ 

ANSWERS-  ^ 

f.  9-  9Xl  =  <=i,3X3  =*4  ;  l,3,=1;  Composite  to-  iOXl=  10,  3Xa-  =  /0  ■  1 .2,5, 10 ,-  Composll 
/2-  /2xi  =  i2  ,  fc)X2=l2,  4X3=12;  l,2,3,4,fe,,i2  ;  Covwpo&lLe 
l3- i3Xl  =  13,  l,/3-,  Prime  /S  -  I5X I  =  15  ,  5X3  =  15  :  1 ,3,5,15  ,  Composite 
I  S~  16x1  -  18 1  4x 2  =  (8 ,  bX3  =  18 ;  i  ,2, 3,b,^ ,  1 8  ;  Composite  , 

22- 22x1=22,  11X2=  22;  1, 2,11, 22;Composite  23  -23X1=23;  1,23;  Prime 

25-28x1=25,  5X5  =  25;  1,5,25  •  Com pos.te  27  -  27X1  =27 , 9X3^27,  1,3,9,21 -Compos. 

29- 29X1=29-,  1,29;  Prime  3' -31  Xl  =31  ■  i ,31 Prime 
35-  35X1^35,  7X5  =  35;  1,5,7,35;  Composite 

3(0-  34>X|  =  3b,  18.X2  =  3b.  i2X3  =3b,  9  X4=3b;  bX(o  =  3b  ,  i,2,3,4-,b,9, 12,  l&,3b;Compos  y 


Prime  Die  Normal  Die 


2 

3 

/3 

7 

S’ 

// 

List  the  factors  for  6  different 
products. 

2.  “Prime  Circles”.  Have  3  or  4 
circles  of  6  to  8  players.  Each  team 
counts  by  primes  in  rotation  until  a  | , 
total  of  2  errors  are  made.  The  team  | ' 
counting  to  the  highest  amount  wins.  I  i 
(Appoint  a  student  to  act  as  referee. 

He  or  she  should  have  a  list  of  primes 
to  200.)  u 

3.  See  “Pro(bability)  Golf’  as  '' 
described  in  the  Activity  Reservoir. 
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Special  Numbers 

An  Investigation 

All  composite  numbers  htwe  more  than  two  different  factors. 

Let's  investigate  the  number  of  factors  that  some  composite  numbers  have. 

1.  Copy  and  complete  this  chart  using  the  numbers  4,  6.  8,  9.  1 4,  1 6.  2 1 ,  25. 
27,  30.  36,  48,  49,  56,  64.  75.  81,  96,  and  100. 


Number 

Factors 

Number  of  Factors 

4 

1  2  4 

Three 

6 

1.  2,  3,  6 

Four 

8 

1.  2.  4.  8 

Four 

9 

■  ■  ■ 

Ttiree 

L.  _ 

L _  1  3  <» 

- - - j 

- — - - - - - - - - - - - - - - 

2,  Which  of  the  numbers  from  Exercise  1  have  an  odd  number  of  factors?  List  them.  a.q 

’>  a' 

3b, 49,  b4, 
8l ,  /oo 


3,  Which  whole  number  has  only  one  fctctor'’-’ 


4.  Numbers  with  an  odd  number  of  factors  are  special 
\^/hat  are  these  numbers  called? 


Add  thest  odd  numbers 


1  +  3  =■  *4 
1  +  3  +  5  = 

1+3  +  5  +  7=*«lfe 
1  +  3  +  5  +  7  +  9  =  «£5 
1  +  3  +  5  +  7  +  9+11  -=-■3^ 


perfJecL  squares 


1+3+5+r+9 
/  1+3+5  +  7  +  9+11- 

f .+  3  +  5  +  r  +  9  +  1 1  +  13 


The  sums  are  special  ntnnbdrs. 

What  are  these  iHiteberscaBed?  gc^uares 
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<SWERS  •• 

l4  -  l,2,7  |4  4  factors  l(o  "  1 , 2,4,  i  sfacfors  2.I  -  i,3,T  ,2I  ■,  4facVor5 

25-1,5,2^  3  factors  27-  1,3, <^,27  •,  4 factors 

30- 1,2, sXfo.lo,  IS, 30 -9  Wtors  ,  3fo- i,2,3,4,(c..9  ,\2,18  3(p  •  <^-Qv.ctor5 
,48- 1,2,3, 4,fa,  8,12, ito,24-.4&,i  iq4b.c.tcrs  49-  i.-f,49:  3  factors 
'  5fo- I,2,4,-I  i8,  l4,2  0,5fa;  Sfactors  i,4 -  (,2 ,4,  g,  |fc,  32,(<>4  •  7 -UctorS 
75- /, 3, 5, 1^,25.75;  '6.-f;ictor5  81-  1.3.9 , 2.T ,  81 ; 

l,'2,3,4,L>,8,l2.lt..24,32,48.9(o;  IZfcittorS 
100-  \,2,4,5.  lO,  20,25,50,  lOO  j  9fo..ctorS 


ACTIVITIES 

i|  To  practise  recognizing  primes  and 
( imposites,  prepare  a  deck  of  20  or  so 

Iumeral  cards  showing  various 
Limbers  from  1  to  50.  Have  the 
lildren  sort  these  into  envelopes,  one 
helled  “PRIMES”  and  the  other 
:OMPOSITES”.  Have  the  sort 
lecked  and  reshuffled  by  a  classmate. 

2.  See  the  “Royal  Factor”  idea 
activity  3,  pages  162  to  163).  Play  it 
'ith  this  variation:  when  a  king  is 
rned  up,  have  that  player  identify 
e  total  as  “prime”  or  “composite”. 


If  correct,  that  player  scores  a  number 
of  points  equal  to  the  total. 

3.  If  you  have  not  already  done 
so,  see  the  “Pro(bability)  Golf’  idea 
listed  in  the  Activity  Reservoir. 

EXTRA  PRACTICE 

Predict  the  answer  to: 

(a)  1  +  3  +  5  +  7  +  9  +  11  +  13 
+  15+  17+  19  +  21  =  ■ 

(b) l  +  3  +  5  +  7  +  ...  +  23  =  B 

(c)  l+3  +  5  +  7  +  ...  +  25  =  B 

(d) l+3  +  5  +  7  +  ...  +  27  =  B 

(e)  l  +  3  +  5  +  7  +  ...  +  29  =  B 


OBJECTIVE 

To  investigate  composite  numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

centimetre  cubes  or  blocks 

BACKGROUND 

A  composite  number  with  an  odd 
number  of  factors  is  a  perfect  square. 
This  is  what  the  students  are  to 
determine. 

USING  THE  BOOK 

Assign  this  exercise  after  a  brief 
review  of  factors  and  sets  of  factors. 

When  students  are  finished  they 
should  try  the  Braintickler. 

The  sums  in  the  Braintickler  and 
the  answer  to  Exercise  4  are  related. 
Discussion:  You  may  wish  to  show  the 
students  why  the  odd  number  of 
factors  indicates  a  perfect  square.  The 
factors  of  36  are 

I  I  I  I 

1,  2,  3,  4,  6,  9,  12,  18,  36 

I  ^  I 

The  middle  factor  has  to  be  multiplied 
by  itself  to  produce  36. 

You  can  illustrate  the 
Braintickler  using  squares  on  the 
overhead  projector. 


1  +  3  +  5 


In  each  case  an  odd  number  of 
squares  are  added. 


etc. 


1  +  3  +  5+  7  =16 
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OBJECTIVE 

To  use  division  to  find  prime  factors 


PACING 

Level  A  l-3(e) 
Level  B  l-3(g) 
Level  C  All 


BACKGROUND 

This  page  involves  repeated  short 
division  using  prime-number  divisors. 
Students  divide  by  primes  until  the 
quotient  is  alsopr/me. 


Ask  students  to  divide  by  the 
smallest  prime  factors  such  as  2,  3,  5, 
7,  or  11. 


USING  THE  BOOK 

On  the  chalkboard,  demonstrate  the 
step  divisions  in  the  display  shown  at 
the  top  of  the  page. 

Example 

For  12.  “What  is  the  smallest  prime 
number  which  is  a  factor  of  12?’’  [2] 
“Divide  12  by  2.’’  [6] 

“What  is  the  smallest  prime  number 
which  is  a  factor  of  6?’’  [2] 

“Divide  6  by  2.’’  [3] 

“Since  3  is  also  prime,  then 
12  =  2  X  2  X  3. 

3_ 

6  2  =  3 

42  2  =  6 


Use  the  same  questioning 
technique  for  the  step  divisions  of  30. 

Assign  the  exercises  based  on  the 
Pacing  suggested  above. 


ACTIVITIES 

1.  Play  “Concentration”  as  described 
in  the  Activity  Reservoir.  Use  cards 
such  as: 


2X2X3 

12 

3X3X5 

45 

2.  Provide  a  challenge  card  such 


SUGGESTIONS 

Initial  Activity  (a)  Review  some 
simple  short  division  techniques 
involving  divisors  of  2,  3,  5,  and  7. 

(b)  Demonstrate  a  Step  Division  using  8. 
Example 

2  - ►  2 

2  JT  - ►  4-2  =  2 

2j8  - ^  8-^2  =  4 


Step  Division 

We  can  find  the  prime  factors  of  a  number  by  using  step  division 


Step  division  is 
repeated 
short  division. 


Choose  prim^ — ^  3]1  5 
•divisors  / 


-  12  =  2X2X3 


12  as  a  product  is  2  X  2  X  3. 


30  =  2  X  3  X  5 
30  as  a  product  Js  2  X  3  X  5. 


Exercises 

1,  Copy  and  complete  these  step  divisions. 
Write  the  missing  factors. 


2. 


(a)  3, 

2BfS4 

s. 

2  mio 

2m  a 

3B  9 

CD 

& 

3j27“ 

3 

2  2  2 

3  3 

12  =  2  X  2  X  ■ 

16  =  2XBXBXB 

27  =  3  X  ■  X  ■ 

■i 

Use  step  division.  Write  products  for  each  number. 

1: 

•  li 
[• 

1 

o 

(b) 

_J27“  (c)  _J36” 

(d)  _f42“ 

ii 

20*  2)(2.X5 

21 

=  3X3X3  3b  =  2X2X3X3 

42=  2X3X1 

;  i; 

(e) 

(f) 

_f5i”  (g)  _J^ 

(h)  _J  100 

60  =  2X5X5 

5b 

=  2X2X2X7  b5«SX(3 

too  =  2X2XSX6 

j  s 

3.  Use  step  division.  Write  products  for  each. 


(a)  96 
(f)  168 


(b)  104 

(g)  200 


(0)  110 
■kih)  225 


(d)  116 
★  (0  320 


(e)  140 
★  (j)  576 


li 


168  DividinQ  to  find  factors 

answers- 


3.  (al  ^^7=  2/2X2X 2/2/3  (b")  104  =  2X2/2/13  (O  110=2X5X11  (d)  lUo  =  axa/a*?  «• 


Ce)  140=  2X2X5 XT  Cfl  1(90=2X2/2X3/1  Cj')  200=  2X2/2X5X5 


(W)  225=  3X3X5X3  CiA  :?20  =  2X2/2/2/2X2/5  57t=  2X2x2X2X2/2X3/31! 


I 


(a)  Choose  3  numbers  between  50  and 

100. 

(b)  Use  step  division  to  find  the  prime 
factors  of  each  of  your  3  numbers, 
if  possible. 

(c)  Were  any  of  your  choices  prime 
numbers?  How  do  you  know? 
Explain. 


« 


as: 


3.  Have  the  students  prepare 
Punch  Cards  as  described  in  Activity 
3,  page  164.  On  the  front  of  the  cards, 
have  them  show  numbers  such  as  12, 
15,  18,  30,  40,  etc.  with  the  instruction: 
“What  are  the  products  for  each?” 
Answers  should  be  listed  for  each  on 
the  back  of  the  cards. 


4.  Prepare  a  challenge  card  such  ? 

I 


A  prime  is  a  number  divisible  by 
1  and  itself  only. 

Every  even  number,  except  2,  can 
be  expressed  as  the  sum  of  two 
primes. 


/I3 


Make  your  own  patterns. 
Try  these: 


/tt\ 


168 


i 


Factor  Trees 

All  composite  numbers  can  be  expressed  as  a  product  of  prime  factors. 


10 
/  \ 
5X2 


12 

/  \ 
6X2 

/\  \ 

3X2X2 


18 

/  \ 

9X2 

/\  \ 

3X3X2 


15 

/  \ 

3X5 


10  =  2X5  12  =  2X2X3  18  =  2X3X3  15  =  3X5 

Keep  building  the  factor  tree  until  all  the  factors  are  prime  numbers. 


I  Exercises 

I  Copy  and  finish  these  factor  trees, 

I  Write  each  number  as  the  product  of  prime  factors. 


(a)  8 

/  \ 

4X2 

/  \  \ 

■  X  ■  X  ■ 

Z  2  2. 

8  =  ■  X  ■  X  ■ 

2  2  Z 


(b) 


15 

/  \ 

3  X  *5 

15  =  ■  X  ■ 
3  5 


(c)  20 

/  \ 

2  X  ■  10 

/  /  \ 

2  X  ■  X  ■ 

2  5 

20  =  2  X  ■  X  ■ 

2  5 


(d) 


24 
/  \ 
,4  X  ■ 


■  X  ■  X  ■  X  ■ 

2  2  2  3 

24  =  ■  XB  XBXB 

2  2  2  3 


2.  (a) 


12 

/  \ 

2  X  Bb 

/  /  \ 

2X3X2 


,b|  ^28 

T  X  B  4- 

/  /  \ 

7  X  B  X  B 
2  a 
28  =  B  X  B  X  B 

7  2  2 


12  =  B  X  B  X  B 
2  3  2 

3.  Build  a  factor  tree. 

Write  each  number  as  a  product  of  prime  factors. 


(c)  30 

/  \ 

10X3 

/  \  \ 

2B  X  B  X  B 

5  3 

30  =  B  X  B  X  B 

2  5  3 


(a)  36 
(f)  56 


(b)  40 
(g)  60 


(C)  42 
(h)  64 


(d)  48 
(i)  70 


(e)  54 
(j)  72 


OBJECTIVE 

Use  factor-tree  diagrams  to  find  the 
product  of  prime  factors 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Review  factor  trees  as 
a  method  of  finding  a  product  of 
prime  factors  for  a  given  number. 

The  method  is  to  write  each 
number  as  a  product  of  2  smaller 
numbers.  Repeat  this  procedure  until 
all  factors  are  prime. 

Example 

24 — I 

/  \  Thus  24  =  2X2X2X3. 
4  X 


/\ 

►2  X  2X2X3- 


IV] 

2  X  3J 
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IteUlERS  : 

(«■)  3b=  2;<2K3X3  (6)40=2X2X2X5  (c)  42=2X3X7  <3)46=2X2X2X2X3 

t)  54  =  2X3X3X3  (?)  St  =  2XZX2X7  C3)  («.0=2X2X3XS 

6)  (.4=  2x  ZX2X2X2XZ  (i)  7o=  2X5X7  O')  72  =  2X2X2X3X3 


If  the  student  chose 

24 

/\ 

8X3 

/\  \ 

2X4X3  Carry  down 
/  /  \  \  the  3. 

2  X  2  X  2  X  3-^^ 

he/she  must  remember  to  carry  down 
all  primes  to  the  base  of  the  factor 
tree. 

USING  THE  BOOK 

Assign  the  exercises.  You  may  wish  to 
do  some  orally,  before  assigning  the 
remainder  of  the  exercises.  Remind 
the  students  if  necessary  that  1  is 
neither  prime  nor  composite. 


ACTIVITIES 

1.  Have  the  children: 

(a)  Choose  3  numbers  between  50  and 
100  at  random  (different  from  the 
numbers  chosen  if  you  did  the  Activity 
from  page  168); 

(b)  Make  factor  trees  for  each  of  the 
three  numbers,  if  possible; 

(c)  Answer  these  questions: 

“Were  any  of  your  choices  prime 
numbers?  How  do  you  know? 
Explain.” 

2.  See  “Pro(bability)  Golf’  as 
described  in  the  Activity  Reservoir. 

3.  See  “Rummy”  as  described  in 
the  Activity  Reservoir.  In  preparing 
the  deck  of  cards,  include  a  series  of 
composite  numbers  and  their  prime 
factors. 
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Prime  Factorization 

Factor  trees  help  in  finding  the  prime  factorization 


24 

/  \ 

12  X  2 

/  \  \ 

6X2X2 

/V  \  \ 

3  X  2  X  2  X  2 


124 

/A 

6  X  4 
2  X  3  X  2X2 


24 

/\ 

3X8 

/  /  \ 

3X4X2 

/  /  \  \ 

3  X  2  X  2  X  2 


The  above  factor  trees  look  different,  but  result  in  the  same  set  of  factors. 


The  prime  factorization 
0f24  =  2X2X2X3 


smallest 


largest 


3 

2r6 


2  [12 

2J^ 


Using  step 
division 

24  =  2X2X2X3. 


When  every  factor  is  prime,  we  have  prime  factorization. 


Exercises 


• 

24 

=  2  X  ■  X  2X3 

(b) 

30 

=  2  X  ■  X  5 

Z  2  2 

2  S.  2  3 

(C) 

32 

=  2X»  X2X«  XU 

(d) 

48 

=  2xa  XB  XB  XB 

Z  3  3 

3  3  3  3 

(e) 

54 

=  »X«X«X3 

(f) 

81 

=  BXBXBXB 

=  2  X  2  X  ■ 

3  7 

(g) 

52 

(h) 

21 

=  B  X  B 

(i)  44 


X  1  1 


(i)  92  =  2  X 


X 


23 


Write  the  following  as  a  product  of  prime  factors. 
2,  (a)  27  (b)  32 

(f)  66 


^3,  (aj  120 
(e)  175 


(g)  75 

(b)  1 08 
(f)  192 


(c)  35  (d)  45 

(h)  80  (i)  88 

(c)  132 

(g)  196 


(e)  50 
(j)  96 

(d)  144 
(h)  200 


I 


170  Pri-Tie  factor:2at!on 

ANSWERS : 

2.  (O)  27  =  3x3^3  (b)  32- 2;(2x2xax2.  (c)  35=5x7  (3)45=3X3X5 

(e)  50=2X5X5  C?)  =  2X3X1|  C3)  75  =  3X5X5  (b)  80=  ^X2x2-Xax5 

G)  88=2X2/2X11  (j)  9(p=:  2X2xexaxax3 

3.  (a.)  120=2X2X2X3X3  CbG  108=2X2X3X3/3  (c)  I32=2X2X3XU 

Crl)  144=2X2X2X2x3x3  (e)  175=5X5X7  (4)  1*32  =  2x2x2X  2X  2.X2-/ 3 

(3)  I'Jtp  =  2X2X7X7  Cb)  2C>0  =  2X  2X2X5  XS 


OBJECTIVE 

To  determine  the  product  of  prime 
factors  (prime  factorization) 

PACING 

Level  A  1-2 
Level  B  l-3(c) 

Level  C  All 

VOCABULARY 

factorization 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 35, 

66. 

BACKGROUND 

This  is  a  review  of  the  previous  2 
methods  of  finding  prime  factors. 

SUGGESTIONS 

Initial  Activi^  (a)  Review  step 
division  to  find  the  prime  factorization 
for  24. 

(b)  Show  how  the  3  factor  trees  in  the 
display  all  result  in  the  same  prime 
factorization  for  24,  i.e., 

24  =  2X2X2X3. 

(c)  Mention  that  for  ease  of  checking, 
and  by  convention,  the  factors  are 
written  in  order  from  least  through  to 
greatest. 

Note:  It  also  makes  writing  powers 
easier  eventually. 

Example 

[—24  =  2X2X2X3 
U-24  =  2=*  X  3 

The  identical  factors  are  grouped. 

USING  THE  BOOK 

Assign  the  exercises.  Allow  the 
students  to  use  any  method  they  wish 
to  find  the  prime  factorization  for 
each.  Encourage  them  to  record 
answers  as: 

2(a)  27  =  3  X  3  X  3 

ACTIVITIES 

1.  Have  the  students  write  the  first  15 
prime  numbers. 

Answer 

The  first  15  primes  are: 

2,  3,  5,  7,  11,  13,  17,  19,  23,  29,  31, 

37,  41,  43,  and  47. 

Some  students  may  write  39  as  a 
prime.  39  =  3  X  13 
If  a  prime  is  missed,  some  may  write 
51  as  a  prime.  51  =  3  X  17 

2.  Use  a  10  X  10  grid  numbered 
from  1  to  100  to  play  “Choice  Choice”. 


Players  (2)  flip  a  coin  to  determine 
who  goes  first.  First  player  chooses  a 
number  (e.g.,  12),  crosses  it  off  the 
grid,  and  takes  it  as  his/her  score. 
Second  player  gets  all  of  the  factors  of 
the  first  person’s  choice  that  have  not 
been  crossed  off  the  grid  (i.e.,  1,  2,  3, 
4,  6)  and  takes  that  total  as  a  score 
(i.e.,  16).  First  player  chooses  again 
(e.g.,  17,  total  now  12  +  17  =  29). 
Second  player  has  only  1  factor  to 


choose  (i.e.,  1)  but  it  has  already  been 
crossed  off  the  grid.  Score  remains  16. 
Play  continues  in  this  fashion  till  all 
numbers  have  been  crossed  off  the 
grid.  Player  with  the  greatest  point 
total  wins.  (Note:  you  may  eventually 
wish  to  help  players  discover  a 
strategy:  first  player  should  always 
choose  primes!) 

3.  See  “Itza  Fact!”  as  described 
in  the  Activity  Reservoir. 
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Greatest  Common  Factor  (GCF) 


8 

/  \ 

2X4 

/  /  \ 

2  X  2  X-2 


8  =(2)X0X  2 


Factor  trees 


Prime  factorization 

Circle  the  common 
factors  in  each. 


12 

/  \ 

2X6 

/  /\ 

2X2X3 


12  =(2)x(D^  3 


The  Greatest  Common  Factor  of  8  and  1 2 
is0X@  or  g 

Exercises 

What  is  the  greatest  common  factor  for  each  pair  of  numbers? 


9.  12  3 

• 

1 5.  35  5 

• 

8,  10  2 

(d) 

16,  24  8 

(e) 

10.  25 

(f) 

12.  30  6 

(g) 

14,  28  ;4 

(h) 

6.  1  1 

(i) 

16.  36  4- 

(j) 

20.  32 

12.  15  3 

• 

18,  24  6 

(c) 

10.  14  2 

(d) 

6,  16  2 

(e) 

8,  24 

(f) 

1 8.  30  fc 

(g) 

20,  30  to 

(h) 

21, 35  T 

(i) 

18,  45  8 

(j) 

22.  55 

★  3.  Find  the  greatest  common  factor  for  these  sets  of  three  numbers. 

^8.10.12  2  (b)  12.18,36  (c)  15,25,35  5 

(d)  12,21,27  3  (e)  24.40.56  8  (f)  28,42,70  i4 
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CTIVITIES 

Have  the  students  play  “GCF  Toss 
P  • 

)  Make  4  dice  with  the  following 
imbers  on  the  faces,  to  make  2  pairs 
•  dice. 


3 

2 

5 

(b)  Roll  a  pair  of  these  dice.  Record 
the  product. 

(c)  Roll  the  second  pair  of  dice. 

Record  the  second  product. 

(d)  Find  the  GCF  for  these  two 
products.  Write  a  statement. 

(e)  Repeat  the  above  Activity  until  you 
find  a  GCF  larger  than  8. 

Variation:  Use  36  playing  cards,  deuce 
through  10.  Deal  out  pairs. 

2.  See  “Choice  Choice”  as 
described  in  Activity  2,  page  170. 

3.  See  “Pro(b ability)  Golf’  as 
described  in  the  Activity  Reservoir. 


OBJECTIVE 

To  determine  the  greatest  common 
factor 

PACING 

Level  A  l-3(a) 

Level  B  l-3(any  2) 

Level  C  All 

RELATED  AIDS 

HMS  — DM39. 

BACKGROUND 

The  GCF  is  not  a  very  large  number 
in  most  instances.  Some  children  hear 
the  word  “greatest”  and  look  for  a 
large  answer.  Most  students  should 
now  know  how  to  find  the  prime 
factorization.  All  they  need  now  do  is 
circle  all  the  common  factors  to 
determine  the  greatest  common  factor. 
Be  sure  to  define  “common”  for  the 
students. 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  together.  Review  the 
prime  factorization  using  8  and  12. 
Identify  “2”  as  the  common  (i.e.,  a 
factor  of  both  products)  factor  and 
“4”  as  the  greatest  common  factor. 

While  doing  the  exercise  students 
must  recognize  common  factors 
instantly.  Encourage  them  to  check  to 
see  if  double  or  triple  that  common 
factor  is  also  a  factor. 

Example 
Exercise  1(f): 

12  and  30  have  3  as  a  common  factor. 
Is  2  X  3  or  6  a  common  factor?  [Yes] 
Is  3  X  3  or  9  a  common  factor?  [No] 

Is  4  X  3  or  12  a  common  factor?  [No] 
The  GCF  of  12  and  30  is 
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OBJECTIVE 

To  review  and  provide  practice  with 
divisibility,  factors,  primes  and 
composites,  and  factorization 

PACING 

Level  A  1-9 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

Use  this  as  a  review  and/or  diagnostic 
exercise.  Have  students  mark  their 
work  and  then  help  them  improve  any 
problem  areas. 

ACTIVITIES 

There  are  many  games  and  activities 
which  could  be  used  with  the  topics 
on  this  page.  Check  the  Activities 
section  of  the  past  15  pages  to  see  if 
there  are  any  which  would  appeal  to 
your  group.  See  also  the  ideas 
suggested  in  the  Activity  Reservoir. 


2. 


Prartino 


1.  List  all  the  rectangles  that  can  be  drawn  by  using  the  following, 

(a)  16  squares  iVe"  it',  (b)  21  squares  =  (c)  30  squares .  3^ 

4X4  '  li>  .JX  7  =  41  ) 

Which  numbers  are  divisible  by  3?  by  5?  by  9?  3—  \z,  i8,2l.  3<I,42. 


7.  12.  18,  25,  27,  39,  42,  50 

3.  Write  the  set  of  factors  for  each, 

(a)  16  (b)  21 

1,2,4,8.14,  1, 3, 7, 2.1 

4.  Find  the  missing  prime  factors, 
(a)  18  =  2  X  3  X  *3 

(c)  24  =  2  X  2  X  B^X  ■  3 
(e)  42  =  B^X  3  X  B 


5-  25,50 
q-  18,27 


(c)  32  (d)  35 

I,2,4.6,tfc,32  1,5.7,35 


(e)  40 

I,2,4.5,6,/0,2O,4o 


(b)  22  =  2  X 
(d)  36 
(f)  48 


ill 


_  3 

2  X  2  X  B  X  B 

B^X  B^X  B^X  m‘ 


X 


5.  Which  of  these  numbers  are  prime? 


1,(2)®4,  8.  15.  ©  21,©,©,  35,  39 


6.  Write  a  pair  of  twin  primes  greater  than  20  and  less  than  1 00,  Possible  answers  ■■  29  anti  3i. 

41  and  43;  59  and  (cl;  7/  a'nd  73.  ' 

7.  Use  step  division  to  find  the  prime  factorization  for  each. 


(a)  28 


(b)  40  ^  (c)  52  ^ 

4o=axaxax5  '  52=ax2xi3 


28=  2X2X1 

8.  Build  factor  trees  and  write  the  prime  factorization  for  each, 

(a)  21  (b)  32  (c)  75 

21  =  3X7  32=  2X2X2.X2X2-  75  =  3Xb/5 

9.  Find  the  greatest  common  factor  for  each  pair  of  numbers. 

(a)  3,12  3  (b)  8,  20  4  (c)  10,25  5 


2X2X2X2X2X3 


(d)  92 

9a=  2X2.X2.3 
(d)  18,60  b 


★  lO.  There  are  more  composite  numbers  than  prime  numbers  from  1000  to  2000. 
Explain  why  this  is  true. 
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Multiples 


The  multiples  of  2  are: 

2,  4,  6,  8,  10,  12.  14.  16,  18,  20.  22,  24,  26, 

The  multiples  of  3  are: 

3,  6,  9.  12,  15,  18,  21,  24,  27.  .  . 

The  common  multiples  of  2  and  3  are: 

6,  12.  18,  24,  .  .  . 


Exercises 

copy  and  write  the  next  10  multides  24  20  32  3b  40  44  40 

1.  The  multiples  of  4  are:  4.  8.  . 

2.  The  multiples  of  6  are:  6,  12 .  i8, 24.30, 3b, 42, 40, 54, to, 72 

3.  The  multiples  of  7  are:  7,  14,  21,  .  .  ,  28, 35, 42, 43,5b, b3,70, 77,84,91 

4.  Themultiplesof  8are:  8.  16 _  24,32,4o,40,5fc,(<.4,72,8O,88,%. 


Copy  and  find  the  missing  multiples  , 

5.  3,  6.  9,  18.  ■”■’*■’’30.  i^,W,’42,  ■« 

25  3S  40  4S  40  hhjo 

6.  5,  1 0.  1 5.  20.  ■  .  30,  ■ ,  ■  .  ■  ,  50.  55,  ■  ,  ■  ,  ■ ,  75 

27  45  b3  81  39 

7.  9,  18.  ■.  36.  ■,  54.  ■.  72,  ■,  90,  ■ .  108 

40  so  foo  go  <10  no  izo  130 

8.  1 0.  20,  30.  70,  ■,■,  1 00.  1 40 

3b  feO  gf  108  i-ii 

9.  1 2,  24,  ■ ,  48,  ■ ,  72,  ■ .  96,  ■  ,  1 20,  ■  ,  1 44 

Use  your  lists  of  multiples  to  find  the  following. 

10.  Three  common  multiples  of: 

(a)  9  and  12  3b,72,/og  (b)  6  and  8.  24,48,72 

11.  Four  common  multiples  of: 

(a)  3  and  6  („,/2,/0,24  4  and  6.  i2,24,3b,4g 

7^12.  Three  common  multiples  of  2.  3,  and  6.  ^  ;2,  /g 
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OBJECTIVE 

To  list  multiples 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 34. 

BACKGROUND 

Relate  multiples  to  counting  by  2’s, 

3’s,  etc. 

SUGGESTIONS 

Initial  Activity  Have  the  students 
count  by:  2’s  to  30,  3’s  to  30,  4’s  to  48, 
5’s  to  75.  Explain  that  these  are 
multiples  of  2,  3,  4,  or  5. 

USING  THE  BOOK 

Have  students  count  to  60  by  2’s. 

Write  these  on  the  board.  Have 
students  count  to  60  by  3’s.  Write 
these  on  the  board.  Circle  the 
common  multiples  of  2  and  3. 

Assign  the  exercises.  Discuss  the 
answers  to  Exercises  10,  11,  and  12 
only. 

The  students  can  check  Exercises 
1  through  9  themselves  in  pairs. 

Note:  You  may  wish  to  use  this  page 
as  an  oral  developmental  exercise  for 
page  174  —  Least  Common  Multiple. 


ACTIVITIES 

1.  Prepare  and  distribute  “Complete- 
the-pattern”  exercises  such  as: 

(a)  4,  8,  12, _ ,  20, _ , _ ,  32. 

(b)  1,  4,  7,  10, _ , _ _ _ 

(c)  240,  120,  60 _ _ _ 

(d) A.A,A,A, _ A. 

(elDD.D _ _ 

etc. 

2.  Play  “Rummy”  as  described  in 
the  Activity  Reservoir.  Use  a  deck  of 
cards  which  shows  multiples  of  2,  3,  4, 
5,  6,  and  7. 

3.  Have  the  children  prepare  and 
exchange  their  own  “complete-the- 
pattern”  challenge  as  described  in 
Activity  1. 
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OBJECTIVE 

To  find  the  least  common  multiple 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM40. 

BACKGROUND 

The  least  common  multiple  is  usually 
larger  than  both.  Students  hear  least 
and  look  for  small  numbers.  The  least 
common  multiple  is  also  the  least 
common  denominator  when  adding 
and  subtracting  unlike  fractions. 

USING  THE  BOOK 

Using  the  examples  in  the  display  at 
the  top  of  the  page,  circle  the  common 
multiples  of  3  and  5.  The  smallest  one 
is  15  so  the  least  common  multiple  of 
3  and  5  is  15. 

In  Exercises  6  through  20, 
encourage  students  to  list  enough 
multiples  to  determine  the  LCM. 

ACTIVITIES 

1.  “LCM  Rummy”.  Using  40  playing 
cards,  ace  through  10,  deal  pairs  to  3 
or  4  players  face  down.  At  a  signal 
from  the  dealer  all  players  pick  up 
their  pairs  of  cards,  figure  out  the 
LCM,  and  state  the  LCM  for  their 
pair. 

First  correct  answer  —  4  points. 

Second  correct  answer  —  3  points. 

Third  correct  answer  —  2  points. 

Fourth  correct  answer  —  1  point. 

Any  incorrect  answer  —  subtract  5  points. 
Highest  total  after  10  deals  wins.  The 
teacher  may  wish  to  appoint  a  dealer/ 
referee  at  each  table. 

2.  If  you  have  not  already  done 
so,  see  the  Activities  listed  for  page 
173. 

3.  Have  the  children  use  a 
multiplication  grid  to  help  recognize 
and  find  least  common  multiples. 
Prepare  a  9  X  9  multiplication  grid 
(partial  grid  shown)  as  a  playing  board 
and  use  the  deck  of  cards  described  in 
“Itza  Fact!”  in  the  Activity  Reservoir. 


Least  Common  Multiple  (LCM) 


The  multiples  of  3  are: 

3.  6,  9,  12.  15,  18,  21, 24.  27,  30,  33, 

The  multiples  of  5  are: 

5.  10,  15,  20,  25,  30,  35,  40,  45,  50. 

The  common  multiples  of  3  and  5  are: 
15,30,46,  ,. 


The  Least  Common  Multiple  of  3  and  5  is  [it: 


Exercises 


List  ten  multiples  of  2 
List  ten  multiples  of  5, 

What  is  the  LCM  of  2  and  5? 

List  ten  multiples  of  4. 

List  ten  multiples  of  3. 

What  is  the  LCM  of  4  and  3?  *2 


2.  List  ten  multiples  of  3. 

List  ten  multiples  of  7. 

What  is  the  LCM  of  3  and  7? 

4.  List  ten  multiples  of  5. 

List  ten  multiples  of  9. 

What  is  the  LCM  of  5  and  9?  45 


5. 


List  twenty  multiples  of  2.  ;cij£  J4,  Ifc,  ig,  2<9,  22.  £4,2(<.,28,3C,32.,34j  3fo,38,4o 

List  ten  multiples  of  3.  3,  l2,  /S,  i8,  2.1  ,^4^  2.1^  30 

List  ten  multiples  of  5.  5,  to,  15,2.0,25,30,35,40,45,50 

What  is  the  LCM  of  2,  3,  and  5?  3C> 


List  multiples  to  find  the  LCM  for  the  following  pairs  of  numbers 
4,  5  7.  2,  7  14  8.  4.  6  '2 


6. 


11.  5,  8 


40 


12.  9,  12 


13. 


6,  10 


9.  6,  9 
14.  8,  6 


/g 

24 


Find  the  LCM  for  the  following  sets  of  three  numbers. 


16.  2.  4,  5  20 


17,  3,  4,  6  i2 


18.  4,  5,  10  20  19.  6.  5,  10  30 


10. 


15. 


20. 


4.  10 
6.15 

3.  6,  8  24 


174  i.ea^t  comr-ion  rr>u!tipte,3 

/ANSWERS  •• 

I.  2,4-,  8, 10,i2,  I4,  Kp,  iS,20 

5,  /C,15,  20,25,30,35,40,45,50 
3.  4,g,|2,/^2O,24,20,32,3t.,4O 
21,24,  21,30 


X 

1 

2 

3 

4 

5  ( 

1 

1 

2 

3 

4 

5  j 

2 

2 

4 

6 

8 

10  ) 

3 

3 

6 

9 

12 

15  ) 

4 

4 

8 

12 

16 

20 

5 

5 

10 

15 

20 

25 

2.  3, (<.,q, 12, 15, (8,21,24,27,30 
7,  14,  21,28,35, 42,44,5^,  fc3,70 
4.  6,/^7,l5, 20,  2 5,  30,35,40,45,60 
q,  /8,  27,  3U,45,  S4,  72,  SI,  qo 


take  turns  taking  a  card  from  the 
shuffled,  face-down  deck  and  using 
one  of  their  counters  to  cover  a  LCM 
on  the  grid  for  the  numbers  shown  on 
their  card  (i.e.,  draw  card 


Players  (from  2  to  4)  will  need  4  of 
their  own  colour  of  counters.  Players 


cover  any  uncovered  “12”  on  the  grid). 
Winner  is  the  first  player  to  place 
his/her  4  markers  in  a  horizontal, 
vertical,  or  diagonal  row.  Note,  when 
all  4  markers  have  been  placed  (but 
not  in  a  straight  row),  player  may 
move  one  as  he/she  draws  each 
subsequent  card. 
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The  Lab  Technician 


The  High-Light  Paint  Company  has  a  large  chemical  laboratory  where  chemists  develop 
and  test  new  paints. 

Georgio  is  a  lab  technician  and  one  of  his  jobs 
is  to  order  supplies  for  the  laboratory. 

Georgio  wants  to  order  calculators  and 
power  adapters,  and  the  supplier 
ships  only  carton  lots. 


Calculators 
8  per  carton 


F’ower  adapters 
1 2  per  carton 


What  is  the  smallest  order  he  could  place  so 
that  he  has  an  equal  number  of  each? 

Solution:  The  multiples  of  8  are  8.  16,  24.  32,  40, 
The  multiples  of  12  are  12.  24,  36,  48,  . 

The  LCM  is  24. 

He  could  order  24  of  each: 

3  cartons  of  calculators  and  2  cartons  of  adapters. 


Exercises 


2. 


Georgio  is  ordering  Bunsen  burners  and  gas  lines. 
Gas  lines  are  packaged  10  per  carton, 

Bunsen  burners  are  packaged  8  per  carton. 

How  many  should  he  order  so  that  he  has  a  gas 
line  for  each  Bunsen  burner? 


*  4. 


Georgio  wants  to  order  an  equal 
number  of  flasks  and  glass  tubes. 

Flasks  are  shipped  1 2  per  carton. 

Glass  tubes  are  shipped  20  per  carton. 

How  many  of  each  should  he  order? 

Electronic  scales  are  shipped  in  cartons  of  24. 

AC  power  packs  are  shipped  in  cartons  of  30. 

How  many  of  each  must  be  ordered  so  that  each  electronic  scale  will  have  an 
AC  power  pack?  f20 

Paint  mixers  are  shipped  in  cartons  of  24. 

Batteries  are  shipped  in  cartons  of  40. 

Each  paint  mixer  uses  2  batteries.  paint  cxnj  240  U^eries 

How  many  of  each  should  be  ordered  so  that  there  c^re  2  batteries  for  each  paint  mixer? 
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USING  THE  BOOK 

<j)iscuss  the  problem  in  the  display  so 
ikat  the  context  of  the  problem  is 
^jlear.  You  may  wish  to  sketch  the 
various  cartons  on  the  chalkboard. 

The  numbeiof  calculators  he  can 

;!rder  is  8,  16,  (5^  32,  40,  48, - 

,j  The  numbefof  adapters  he  can 
rder  is  12,  ^),  36,  48,  60, . . .  . 

:j  He  shouW  order  24  of  each  —  3 
jartons  of  calculators  and  2  cartons  of 
'  dapters. 

:  Assign  the  problems. 


ACTIVITIES 

1.  Discuss  with  the  class,  items  which 
go  together  but  can  be  shipped 
separately.  List  these  pairs,  (groups)  of 
things. 

2.  Using  some  of  the  items  listed 
from  Activity  1  above,  have  the 
children  make  up  some  problems  for 
the  problem  box  or  centre.  You  may 
wish  to  have  the  students  use  the 
problems  on  this  page  as  models. 


OBJECTIVE 

To  solve  problems  involving  multiples 
and  least  common  multiples 

PACING 

Level  A  All  (discuss) 

Level  B  All 
Level  C  All 

VOCABULARY 

chemical  laboratory,  chemists, 
technician,  adapters,  flasks,  Bunsen 
burners,  AC  power  packs 

MATERIALS 

interlocking  centimetre  cubes  (in  2 
colours,  if  available) 

RELATED  AIDS 

HMS  — DM41. 

BACKGROUND 

These  problems  are  real-life  problems 
as  most  retail  stores  must  order  in 
carton  lots  to  obtain  reasonable 
wholesale  prices. 

SUGGESTIONS 

Initial  Activity  Present  a  problem 
such  as: 

“Here  we  have  stacks  of  centimetre 
cubes. 

Some  of  the  stacks  contain  6  cubes, 
some  contain  8. 

How  many  of  each  size  stack  must  you 
take  to  have  2  equal  quantities  of 
cubes?” 

Receive  answers  from  the  class, 
discussing  the  rationale  of  each. 
Demonstrate  on  the  chalkboard  to  be 
sure  all  can  see  the  process: 


Number  of 
"b"  stacks 

Total 

Number  of 
"8"  stacks 

Total 

1 

6 

1 

8 

2 

12 

2 

16 

3 

18 

3 

'W 

4 

3^ 

4 

32 

Point  out  that,  when  four  “6”  stacks 
and  three  “8”  stacks  are  selected,  the 
total  number  of  cubes  is  equal  —  24. 

Repeat  using  “4”  stacks  and  “5” 
stacks. 
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OBJECTIVE 

To  write  powers 

PACING 

Level  A  1-21 
Level  B  1-23 
Level  C  4-6,  9-12,  13-24 

MATERIALS 

wooden  cubes  for  making  dice, 
playing  cards  (one  through  nine) 

BACKGROUND 

A  use  for  powers  of  10  is  for  expanded 
notation  which  follows  on  page  177. 

USING  THE  BOOK 

Using  the  display  at  the  top  of  the 
page,  discuss: 

(a)  What  the  exponent  must  mean  in 
each  case. 

Answer  —  The  exponent  states  the 
number  of  times  the  base  number  is 
multiplied. 

Example 

100=  10  X  10  X  10  X  10  =  10  000 

f  f  f  f 

12  3  0 

(b)  What  the  parts  of  the  power  are. 

10“  is  the  4th  power  of  10. 

10  is  called  the  base  of  the  power. 

4  is  the  exponent. 

(c)  Have  students  read  the  powers  and 
the  numbers. 

Example 

“10^  means  10  X  10  X  10  =  1000” 
reads  as:  ‘TO  to  the  exponent  3  means 
10  times  10  times  10  which  equals  one 
thousand.” 

(d)  Show  how  7  X  10^  is  expressed  as 
a  single  numeral. 

7  X  10^ 

=  7  X  10  X  lO-^  Why?  [10^  =  10  X  10] 

=  7  X  100 - ►Why?  [10  X  10  =  100] 

=  700  - ►Why?  [7  X  100  =  700] 

Assign  the  exercises. 

ACTIVITIES 

1.  Provide  pairs  of  dice  with  the 
following  faces  and  have  the  students 
play  ‘‘Powerful  Dice”. 


Powerful  Tens 


Powers 

Products 

Numbers 

10' 

means 

10 

=  10 

10^ 

means 

10X10 

=  100 

10® 

means 

10  X  10  X 

10 

=  1000 

10“ 

means 

10  X  10  X 

10  X 

10 

=  1  0  000 

10® 

means 

10  X  10  X 

10  X 

10 

X 

10 

=  100  000 

10® 

means 

10  X  10  X 

10  X 

10 

X 

10  X  10 

=  1  000  000 

10“  is  a  power 

of  ten. 

The  1 0  is  the  base. 
The  4  is  the  exponent. 


Exercises 

Write  as  a  power. 

1.  too  =  10 ' 

4.  1  000  000  =  ■  >0“ 

Write  as  products  of  1 0. 

7.  10-’  =10X10X10 
/OX/OXIOX/oxiOXiO 

10.  10®  =  ■  x/dx/O  11  10« 

Write  as  a  single  number. 

13.  10®  =10X10X10  =  1000 


H  1000  =  10" 

5.  100  000  000  = 


/0“ 


3.  100  000  =  10" 
6.  1  000  000  000  = 


/o^ 


10' 


]0  10 

=  ■  X  ■  9,  105  = 

IOX/0)(IOXiO)CIOX/0 
=  ■  12.  10®  = 


lOXiO/iOXiOXIO 

IDKtOXIOK/O  XIO 
KlOXIO  XIO  XfO 


14.  10' 


/C>  10 

■  X  ■ 


too 


15.  10®  = 


16.  10®  = 


17.  10® 


Find  the  products. 

18.  3  X  10'^  =3X10X10  =  300 

/O  10  lO 

20.  7X10®  =  7  X 


7000 


X 


X 


19.  5X10'  =  5  X  10  =  O  SO 

9X/OXroX/Ox/^X/0  =  900  OOO 

21.  9X10®  =  ■ 


Write  each  of  these  as  a  single  digit  times  a  power  of  10. 
22.  300  =  3  X  100  23.  50  =  5  X  ■  /O 

=  3X102  =5X«/o' 


24.  40  000  =  4  X  ■  10  OOO 
=  4  X  ■  ;o9- 
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I5.  /OX/OX/OX/OX /O  =  /oo  OOO  lit,.  /OXfOX/OXlOXIOXlOXIOXIO  lOO  OOO  OOO 
n.  /0X(OX7O  Xfo  XfOXIOXIOXfOXlO  =  I  OOO  OOO  OOO 


/o^ 

/o' 

If 

7 


10' 


2. 

3 

7 

(> 

(a)  Roll  a  pair  of  dice. 

(b)  Record  the  product. 

7X  10® 

(c)  Express  this  product  as  a  single 
numeral. 

Example 

lx  10®  =  7  X  1000 
=  7000 


(d)  Complete  as  many  as  you  can  in 
the  time  allotted. 

2.  Have  the  students  use  36 
playing  cards,  ace  through  nine,  and 
the  power  die  described  above. 

(a)  Select  one  card  and  roll  the  die. 

(b)  Proceed  as  in  Activity  1. 

3.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Use  card  pairs  such  as: 


10^ 


100 


5  X  10‘ 


50 
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Expanded  Notation 


We  say:  "two  million,  five 
hundred  thirty-eight 
thousand,  seven  hundred 
sixty-four." 


X  1  000  000)  -f  (5  X  IOC  000)  -i-  (3  X  10  000)  f  {8  X  1000)  I7  X  100)  -1-  (6  X  10)  -f  (4  x  1) 
+  1,5X105)  +  (axiC-*)  +  (8  X  10^1  )  -I-  (7  X  10'\I-H'6  X  {4  X  1), 


Powers  6^ 


value  of  fhe  dlatts. 


Exercises 

Find  the  missing  numerals  or  powers  of  ten.  ^ 

1.  635  =-- {6  X  10^  ) -4-  (3  X  10'  )  +  (5  X  ■) 

•  4  /o'  ; 

427  =  (■  X  lOM  +  (2  X  ■)  +  {7  X  ■) 

2  8/0' 

3,  1289  =  f1  X  lOM  +  (■  X  10^  )  +  («  X  ■)  +  (■  XI) 

8  lO^  7  /o'  s  I 

4.  8375  =  {■  X  ■)  -f  (3  X  10"’  )  -F  {■  X  ■)  -4-  (■  X  •) 

3  4 

5.  3042  =  (■  X  10"’  )  -F  (O^X  10^  )  4-  («  X  10'  )  +  (2  X  ■) 
or  (B^X  1 0  +  (■  X  10'  ;  +  (2  X  ■') 


/(?i  8 

6.  208  =  (2  X  ■)  4-  (■  X«) 

8.  30  702  =  (3  X  «)  -4-  (7  X 


lO^  I 

■  )  +  (2  X  ■) 


Write  in  expanded  notation. 

9.  238  10.  519  11.  4239 

15.  300  16.  7000  17.  50  000 


/O^  3 

7.  9003  =  (9  X  ■)  +  (■ 


12.  7010  13.  9005  14.  85  027 

18.  90  19.  8  000  000  20.  100  000 


|Jswei?s-. 

238  =  (2x100)  + (3x10)  ■f(8xi)  =  (2xio*)f’(3X/o')  +  (8xl) 

51^1=  (5X(oo)+ (1  X/o^+C^xi)-  (5x/o*^+ (  1x10’,)  + (^4X1) 

(  •^234  =  (4X/ooo)+  (2X  (Oo)  +  (3XIO)-+C<?x0  -  C^XIOV-I-  ^2X/OV  +  (-3X'/0‘3+(8/<i) 

I  TOIO=  C7x/C>Oo)-K(X/o)  =  (7XtO3)  +  0X/CI') 

9005=  (^x/ooo;  t(5Xl)  =  (4X/o3)+(5Xi)  ^  ,  X 

'  85  027=  CSx/0ooo)  +  (5X(Ooo)  +  (2x(O)7-C7x0  =  (Sx/owK&XiOV+C^XtO'^f (7x1) 
<•  300=  (  3x100)  =  (3xioy  /fo.  7000  =  (.7x1000)  =  (7X/0*) 

5DOOO  =  C5X/oooo)  =  (5X/o'^)  18.  90=  C9x/o)  =  (<7x/o') 

&  000  OOO  -  (&X  I  Ooo  000)  =  (6>XlO*‘)  20.  (0  000(3=  c  JX  100  OOP)— (  IX/<9^) 
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ACTIVITIES 

|[.  To  review  place  value  with  an 
(Expanded  notation  twist,  prepare  an 
ixercise  such  as: 

jA^rite  the  value  of  each  underlined 
ligit  using  expanded  notation.  The 
;irst  is  done  for  you. 

Id  2716  ►7X10^=700 

;2)  3684  - ► 

;3)  2878  - ► 

■4)  99  226  - ► 

jS)  11  377  - ► 

I  2.  Review  place  value  using 
duzzle  cards  such  as: 


*  III 

•••  1 

III! 

■  ■ 

■ 

■ 

►►► 

►►► 

▼  ■ 

135 

6312 

? 

3.  Play  “Expanded  Draw”  —  a 
card  game  for  4.  Have  blank  place- 
value  charts  for  a//  players  (millions  to 
ones).  Use  a  regular  deck  of  52  cards. 
(Jacks,  queens,  and  kings  mean  zero.) 
Game  #1 

(a)  Deal  4  cards  to  each  player  face 
down. 

(b)  Place  the  cards  on  the  one’s,  ten’s, 
hundred’s,  and  thousand’s  places  in 
order  as  each  card  is  turned. 

(c)  Record  your  number. 

(d)  Write  your  number  in  expanded 
notation. 

(e)  When  5  deals  have  been 
completed,  add  up  your  5  numbers. 
The  largest  total  is  the  winner. 

Game  #2 

Repeat  dealing  6  cards  to  each  player. 
Remember:  Face  cards  (jacks,  queens, 
kings  mean  zero  for  this  game). 


OBJECTIVE 

To  express  numerals  in  expanded 
notation 

PACING 

Level  A  1-10 
Level  B  1-15 
Level  C  1-20 

MATERIALS 

a  place-value  chart  showing  the 
powers  of  tens  in  the  proper  places 

BACKGROUND 

The  purpose  of  this  is  to  recognize  the 
p/ace  value  of  each  digit  in  a  numeral. 
Allow  students  to  refer  to  the  place- 
value  chart  in  the  display. 

SUGGESTIONS 

Initial  Activi^  Review  the  meanings 
of  various  digits  using  a  place-value 
chart. 

Example 

7852  is  7  thousands 
8  hundreds 
5  tens 
and  2  ones 

or  (7  X  1000)  +  (8  X  100)  +  (5  X  10)  + 
(2  X  1). 

Replace  the  multiples  of  10  by  powers 
of  10  to  get  expanded  notation: 

(7  X  10")  +  (8  X  10")  +  (5  X  lOH  + 

(2  X  1). 

Show  how 

764  =  (7  X  10")  +  (6  X  100  +  (4  X  1) 
and  then  how  8764  =  (8  X  10")  +  . . . , 
etc.  by  uncovering  digits  on  the  place- 
value  chart  as  required. 

Explain  that  zeros  in  a  place 
means  there  are  “none  of  these”  and 
therefore  that  place  is  skipped  over  in 
expanded  notation. 

Example 

30  072  is  3  ten  thousands 
7  tens 
and  2  ones 

or  30  072  =  (3  X  10^)  +  (7  X  100  + 

(2  X  1). 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  page  together.  Emphasize  that  the 
number  2  538  764  is  actually 
expressed  5  different  ways  there:  in 
numerals;  in  a  place-value  chart;  in 
words;  in  expanded  notation;  in 
expanded  notation  using  powers. 

Complete  Exercises  1  and  2  orally 
before  assigning  the  balance  of  the 
exercises  to  the  class. 


OBJECTIVE 

To  evaluate  powers  which  diVe  squares 
or  cubes 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

centimetre  graph  paper,  centimetre 
cubes 

RELATED  AIDS 

BFA  COMP  LAB  11  —  44. 

BACKGROUND 

We  can  show  “squares”  and  “cubes” 
by  physical  models.  However,  for  any 
power  above  3,  it  is  not  reasonable  to 
construct  a  model. 

SUGGESTIONS 

Initial  Activity  Have  students  draw 
“squares”  and  make  “cubes”.  In  this 
way,  they  can  get  a  physical 
construction  for  a  power. 

Have  students  draw  all  the 
squares  from  a  1  cm  by  1  cm  square 
to  a  10  cm  by  10  cm  square  on  graph 
paper.  Label  the  area  of  each  square. 

Have  some  students  make  a  2  cm 
cube,  3  cm  cube,  and  a  4  cm  cube, 
using  centimetre  interlocking  cubes. 
Have  students  describe  what  they  did 
and  tell  how  many  cubes  they  used  for 
each. 

USING  THE  BOOK 

Discuss  the  squares  and  cubes  shown 
in  the  display  at  the  top  of  the  page. 
Be  sure  to  mention  2  dimensions  of 
squares. 

Example  a 


6  across,  6  rows 
6^  =36 


and  the  3  dimensionality  of  cubes. 
Example 


10 


Squares  and  Cubes 


This  IS  "10  squared" 
or  10^  which 
equals  100. 

Here  are  some  other  squares.  4 


T 


2‘  =  4  3=9 


4"  =  16 


This  is  "10  cubed" 
or  10'  which 
equals  10  X  10  X  10  or  1000 


Here  are  §ome  other  cubes 

3 


Exercises 

Copy  and  complete  these  charts. 

1, 


Power 

Meaning 

standard  Niimoral 

2. 

Power 

Meaning 

standard  NIumerai 

2" 

2X2 

4 

2  ' 

2X2X2 

8 

3" 

3X3 

9 

33 

3X3X3 

27 

42 

4X4 

16 

4-’ 

4X4X4 

S  X  5  X  5 

64 

5‘ 

■  sxs 

■  25 

5-> 

■ 

t>X  h  X  b 

■  125 

6^ 

■  3(0 

6^ 

TX  *  X  7 

■  21I0 

■  TXT 

■  49 

7^ 

■ 

■  343 

8" 

■6x6 

■  t4 

8" 

fex  X  8 

■  Sl2 

9- 

■  9x4 

■  81 

9  3 

8x^x9 

■  729 

10^ 

mioxio 

mioo 

10" 

/o  X  X  10 

■  tooo 

3.  Find  the  products. 


(a)  5X4 


«0 


(b) 


10  X 


7X2|^(d)  5-'^  X2^^^^(e)  3^  X  4^ 


144 


(f)  6^  X  3 


324 
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Assign  Exercise  1  using  the 
squares  drawn  on  graph  paper.  The 
rest  of  the  questions  can  be  solved  by 
multiplying. 

For  Exercise  3(a): 

5  X  4^  =  5  X  (4  X  4) 

=  5  X  16 
=  80. 

ACTIVITIES 

1.  Play  “Concentration”  as  described 
in  the  Activity  Reservoir  using  cards 
such  as: 


2" 


43 


64 


10^ 


100 


2.  Have  the  children  make  up 
their  own  fill-in-the-blank  charts  as 
shown.  Have  them  exchange  these 
with  classmates. 


3.  Play  “Bingo”  as  described  in 
the  Activity  Reservoir.  Have  the 
players  randomly  write  numbers  on 
their  blank  grids  from  this  set:  1;  4; 

8;  9;  10;  16;  27;  25;  36;  49;  64;  81; 
100;  125;  200;  216;  300;  343;  400; 

512;  729;  1000;  10  000;  100  000.  Call 
out  these  corresponding  powers:  1;  2^; 
2";  3";  10‘;  4^;  3";  5^  6";  T;  8"  or  4"; 
9^;  10";5^;2X  10^6";3X  10^7^; 

4  X  10";  8";  9";  10";  10^  10".  Provide 
a  chart  showing  these  values  (such  as 
the  ones  made  in  Exercises  1  and  2  on 
this  pupil  page)  or,  to  make  the  game 
more  challenging,  paper  and  pencil  so 
that  the  players  may  perform  the 
calculations. 


There  are  layers. 
5  across,  5  rows, 
5  layers 

5"  =  125 


Power 

Meaning 

Standard 

Numeral 

3" 

25 

4X4 

3X2" 

12 

4X6X6 
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Squares,  Cubes,  and  Other  Powers 


5"  is  a  power.  5  is  the  base. 

3  is  the  exponent, 

5  '  means  5X5X5,  whffih  eqirals  1 25 


5  X  5  =  25 
25  X  5  -  1 25 


Exercises 

Write  as  a  product  of  factors. 


1.  5 

3-  2  ‘ 


5  .X  5  X  5  X  5 


7  7  7 

■  X  ■  X  ■ 


Write  as  a  power. 

7,  3X3X3X3X3  =  3 
9,  7.X7X7.X7X7X7  =  «7‘’ 

10.  2X2X2X2X2X2X2X2  =  I 
11-  9X9X9X9X9X9X9  =  *«}’ 
Write  as  a  product  of  factors  and  soive. 

13.  7^  =  7  X  7  =  ■4'? 

15.  3"  X  ■  X  i  X  i  =  ■  81 

17.  2^  X  3^  =  2  X  2  X  3  X  3 

18.  2^  X  4“=  =  ■  X  ■  X  ■  X 

19.  3^  X  5‘  =  ■  20. 


5.  10'’ 


/OXiCXiO 


5X5X5 


6,  8” 


g’X8x8x8x8 


£8 


12,  12X12X12X12 


I2‘ 


■  38 

2  2  2  4  4- 

X  ■  X  ■  X  ■ 


16.  4' 


=  ■  128 


=2X2X2X2X2=B 
4  4  4-44 

=  aiXBXBXBXB 


32 


1024 


X  5‘  =  ■ 
3X3X5X5  =  225 
Which  is  greater^ 


22. 

24, 


7^  X  3^  =  B 

7X7  x3X3  =  441 


21.  6‘  X  8"  =  B 

toXloX8x8  =  2304 


or  6^ 

23.  2-  or^ 

0  or8^ 

25.  or  5  ’ 

Products  of  povvef'i.  1  79 


OBJECTIVE 

To  evaluate  powers  and  products  of 
powers 

PACING 

Level  A  1-18 
Level  B  1-21 
Level  C  All 

RELATED  AIDS 

HMS  —  DM42. 

BFA  COMP  LAB  11  —  44. 

CALC.  ACTIVITY  MASTERS  — 75. 

BACKGROUND 

This  is  a  review  and  diagnostic 
exercise  for  powers. 

SUGGESTIONS 

Initial  Activify  Review  the  meaning 
of  powers,  base,  and  exponents. 

Demonstrate  the  evaluation  of 
these: 

(a)  4^  =  4  X  4  X  4 

=  64 

(b)  2^  X  4^  =  (2  X  2)  X  (4  X  4) 

=  4  X  16 
=  64. 

USING  THE  BOOK 

Assign  the  exercises  as  a  review  and 
diagnostic  exercise. 


ACTIVITIES 

1.  See  “Square  It”  as  described  in  the 
Activity  Reservoir.  Note  variation  (c). 

2.  Prepare  and  distribute  a  Power 
Puzzle  such  as  the  following.  (Answers 
are  given.) 


ACROSS 

DOWN 

3.  Write 

as  a  product  of  factors  and 

a 

53 

b  8^ 

solve. 

c 

IP 

d  6" 

(a)  5^ 

(b)  V  (c)  24 

f 

10* 

e  10^ 

(d)  6" 

(e)  2"  X  3Mf)  3^  X  43 

g 

5" 

j  9^ 

h 

6  X  10* 

k  4  X  10^ 

i 

3^ 

m  2^  X  10^ 

1 

2  X  10^ 

n 

V 

o 

8  X  10^ 

3.  If  you  have  not  already  done 
so,  see  the  suggested  Activities  on 
page  178. 

EXTRA  PRACTICE 

1.  Write  as  a  product  of  factors. 

(a)  7“  (b)  3®  (c)  9^  (d)  10" 

2.  Write  as  a  power. 

(a) 4x4x4X4x4 

(b)  6  X  6  X  6 

(c)  8  X  8  X  8  X  8 

(d)  11  X  11 
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OBJECTIVE 

To  present  problem  solving  involving 
visualization 

PACING 

Level  A  1-3 
Level  B  3-5 
Level  C  3,  5-7 

MATERIALS 

interlocking  centimetre  cubes  (4  colours) 

BACKGROUND 

The  teacher  may  want  students  to 
select  any  2  problems  to  solve,  using 
centimetre  cubes. 

SUGGESTIONS 

Initial  Activi^  Using  coloured 
centimetre  cubes  and  this  legend, 
build  a  model  of  the  3X3X3  cube: 

3  painted  surfaces — yellow 
2  painted  surfaces  —  blue 
1  painted  surface  — red 
0  painted  surfaces  — green. 

Use  the  model  to  explain  the 
“painted  faces”  problem. 

Alternative  (if  coloured  cubes  are 
unavailable): 

A  committee  of  2  students  build  a 
3X3X3  cuboid  using  centimetre 
cubes;  suspend  this  cuboid  and  spray 
paint  it  yellow.  Do  this  two  days  prior 
to  the  time  it  is  needed.  Use  this 
cuboid  to  demonstrate  the  problem. 


Painted  Prisms 


8 


cubes  have 


paint  on  3  surfaces. 


1 2|  cubes  have 
paint  on  only  2  surfaces. 


This  larrje  cube  is-  made 
of  27  small  cubes. 

The  outside  of  the  whole 
shape  is  painted  yellow, 

cubes  have 


paint  on  only  1  surface. 


rn  cube  has  no  painted  surfaces. 
(It  is  hidden  in  the  centre 
of  the  large  cube.) 


Painted 

Surfaces 


Total 


Number 
-of  Cubes 


Exercises 

Determine  the  painted  surfaces  to  complete  the  charts.  Calculate  the  volume  of  each  cube. 


Painted 

Surfaces 

Number  j 
of  Cubes  1 

3 

mm 

2 

,  J* .  i,-'  W 

1 

... 

0 

. .■ 

Total 

2, 


Painted 

Surfaces 

. . 1 

■Number 
of  Cubes 

3 

2 

.  .  .,1 

1 

0 

. rB 

Total 

. ■ 

8 

20 

Ifo 

48 


8 

24 

24 

J 

b4 
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USING  THE  BOOK 

Assign  the  problems,  allowing  the 
students  to  use  coloured  centimetre 
cubes  to  assist  them  with  the 
visualization. 


% 


180 


Painted 

Surfaces 

Number 
of  Cubes 

3 

2 

■  < 

1 

-r  .. 

0 

Total 

v  . 
if. 

^  ■  .  '"i 

8 

3Z 

42 

ii 

too 


Painted  Number 

Surfaces  of  Cubes 


ACTIVITIES 

1.  This  page  can  be  used  as  an 
activity  if  students  are  provided  with 
centimetre  cubes. 

2.  Have  the  students  draw  a 
cuboid  of  their  own  design,  and 
determine  how  many  faces  have  paint 
on  3  faces,  2  faces,  1  face,  and  none. 

3.  If  you  have  not  already  done 
so,  see  the  “Polycube”  idea  listed  as 
Activity  3  on  page  49. 
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OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM43. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 
remedial  work.  You  may  wish  to 
reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 
or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see 
page  156). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1,2 

A 

158, 162 

3,4 

B 

166 

5 

C 

170 

6 

D 

171 

7 

E 

174 

8,9 

F 

176-179 

10, 11 

G 

175,  179-181 

Chapter  Test 


1 .  For  each  of  the  following,  list  all  the  possible  multiplication  and  division  facts. 

(a)  10  (b)  32  (c)  54  (d)  60 

2.  List  the  set  of  all  factors  for  e^ach  of  the  following  numbers. 


(a)  12  (b)  20  (c)  36  ^  (d)  50 

l,2,3,4>,v^  1, 2, 4, 5, to, eo  '  1.2,3,4,10,^,12,18,3(0  i,2,5,  (0,26,50 

3,  List  the  first  10  prime  numbers  greater  than  1.^  ,q  o-a  oq  ' 

4.  List  the  first  10  composite  numbers  greater  than  1-  4  g  q  ,2  |4  15  (^  ig 


5.  Find  the  prime  factorization  (product  of  prime  factors)  for  each  number. 

<10=.  2;<3XSX5 

(a)  12  (b)  30  (c)  42  (d)  54  (e)  90 

(2=  2X2X3  30  =  2X3X5  42=  2X3X7  54=2X3X3X3 

6.  Find  the  greatest  common  factor  for  the  foliovv'ing  sets  of  numerals. 


(a)  10,35  5  (b)  8,20  4  (c)  12.42  ^  (d)  10,32  2. 

7.  Find  the  least  common  multiple  for  the  following  .sets  of  numerals. 

(a)  6  and  10  30  (b)  15and20  4>0  (c)  30  and  40 '20  (d)  30  and  42  210 

8.  Write  as  a  single  numeral. 

(a)  10'"  ■/oo  ib)  2-’  -  BS  (c)  3'  -  ■  g/  (d)  3X10''  =  ■  3000 

9.  Write  each  of  the  following  numerals  in  expanded  notation, 

fa)  427  (b)  3795  (c)  8009 


10.  Which  is  larger? 
(a)  or  5“' 


(b)  4^  or  2“'  i\/eitV>er 


11,  Loose-leaf  notebooks  are  shipped  in  cartons  of  12 
Loose-leaf  refills  are  shipped  in  cartons  of  30. 

How  many  of  each  should  be  ordered  so  that  notebooks  can  be  sold  with  1  refill  in  each 
one"'’  foO 
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/ANSWERS'- 


I.  (q)  IXI0= 'O,  IOtIO  =  l  ,  (041  =/0;  2X5-10,  lOfS-Z,  1042  =  5 

(.b)  1X32  =  32, 32  432- I  ,  3241  =  32',  2.x/t.  =  32,  3a4 /(«.  =  2,  32  r  2  =;L»  ,  4xS=32,32re 
32  44  =  8  Cc)  1X54=  54-,  54454-=  I  ,  544(  =  54-,  2X27=  54,  54  -  21 --  2  ,5442  =  27,  3Xl&=B 


54-418^3, 5443  =  18,-  (0X3  =  54,  54  4  4  =(«>,  64  4(0=4  (d)  |  XfcO -- (oO  ,  (oD  4  fco  =  I  , 

604  1=60;  2X30  =  60,  6043O  =  a,  (o042  =  30'>  3X20  =  C.O,  _(oo4  20  =  3  ,  <^0  r  3  =  20;  , 
4X  15=  to,  (oO  4  (5  =4,  4,c>  4-4=  15-,  5X  tS  =  60,  I0O4  (2  -  6  ,  60  =  5  =  14  l£>X-lO  ^  U>0  , 

loO'lo  =  lO 


(a)  427=  (4X(Oo)  tCax/o")  ffl7Xi)=  (4X(o'*-)-f-(2xio‘;+((7x(0  ^ 

(3^x/0OO)  f(  7_Xl0q)  -fT  (J?Xlo^fC-5Xl)  C3X/03}t(7X'0^)f-CfXlo)'f-(5xO 


(c)  8009  -  (8x/ooo)-F(qx/)  =  (  gX/o3)f  (9x1) 
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Cumulative  Review 

Perform  the  individual  operations 


1. 

1  705  +  378  +  3927  +  53 

(ooyi 

2. 

3579  -  982  2597 

3. 

389  X  62  24  l/g 

4. 

2983  ^  21  |42 

5. 

S27  28  4-  $107  92  -f  $5.75 

4l40.  75 

6. 

$182,15  -  $99  99  i>  S2.lb 

7. 

450  X  3  8  IV/0 

8. 

17.8X0.3  8-34 

9. 

38  9  -  0.01  3870 

10. 

42.8  -  0.2  2/4 

11. 

$30  08  -12  4  2. SI 

12, 

$72.50  -  0.5  ^l4S.OO 

13. 

7  X  10-’  7300 

14. 

5^X10^  2500 

Express  the  following  as  decimals. 

15. 

3,0  3.7  >6.  15,^^, 

15.32 

17. 

^1000  2.017  1W0  0.008 

Write  the  following  in  expanded  notation, 

19.  78  925  20.  800  72v3 

Write  the  following  as  a  product  of  prime  factors 

21.  18  22.  120  23.  84  24.  105 

Identify  which  are  divisible  by  3  and  which  are  divisible  by  4  (or  by  both  3  and  4). 

25.  66  3  26.  88  4  27.  321  3  28.  156  ^  4- 

29.  9  20  students  attended  the  area  music  night.  Tickets  cost  Si  .75. 

How  much  money  was  collected  for  tickets?  4  llelO-OO 

30.  Sergio  saved  S2  30  per  week  from  his  allowance  For  how  many  weeks 
would  he  have  to  save  to  purchase  a  mini-computer  game  that  costs 
$39  10.  including  sales  tax?  /7  u>e&.ks 


Cniiplets  1  6  ci!mui'st8^erev:ew  183 


^  \MSWERS  : 

II  {1X10  0Oo)  +  (gX/00d)+ (9x100)  f(2.X/o)f(5Xl)  =  (  7 X/0^)i(BX  10^) +(<1X/0^)H2X/O')i- (5x1) 
0.  C&XIOO  ooo)f  (7X,/oo)-J-(,2X/o)^(32<0  =  {&XlO^')f(jXIO^)i{2.)<./0')+CSXi) 

i‘j.  i8=2x3X3  22.  IZO  =  2xaX2x3X5  23.  84=2x2X3x7 

; 

'  4  yo5  =  3X6X7 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  11. 


Test  Item 

Text  Page  Number 

1,2 

4,5 

3 

65 

4 

100 

5 

6 

6 

8 

7 

72 

8 

75 

9 

133 

10 

129 

11 

103 

12 

132 

13, 14 

179 

15-18 

2 

19,  20 

177 

21-24 

170 

25-28 

160 

29 

74 

30 

134 

1 

i 
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CHAPTER  7  OVERVIEW 


This  chapter  reviews  fraction  concepts  and  uses  the 
fraction  line  for  addition  and  subtraction  of  like 
fractions. 

The  four  operations  —  addition,  subtraction, 
multiplication,  and  division  —  are  studied  using  like 
and  unlike  fractions,  mixed  numerals,  whole  numbers, 
and  combinations. 

Equivalence  is  stressed  throughout  in  determining 
least  common  denominators;  lowest  terms  fractions; 
and  decimal  equivalents,  with  terminating  and 
repeating  quotients. 

Fraction  patterns  and  problem  solving  are  also 
presented  as  a  challenge  for  the  students. 

OBJECTIVES 

A  To  add  and  subtract  both  like  and  unlike  fractions; 
to  investigate  the  commutative  and  associative 
properties  of  addition  of  fractions 
B  To  generate  equivalent  fractions  and  decimal 
equivalents;  to  reduce  fractions  in  lowest  terms 
C  To  find  common  denominators  for  pairs  of  unlike 
fractions  so  that  they  may  be  compared,  added, 
and  subtracted 

D  To  add  and  subtract  mixed  numerals,  with  and 
without  regrouping 

E  To  multiply  and  divide  combinations  of  fractions, 
whole  numbers,  and  mixed  numbers 
F  To  create  decimal  equivalents  using  division;  either 
terminating  or  repeating  decimals 
G  Solve  equations  involving  fractions  using  inspection 
and  inverse  operations 
H  To  solve  word  problems 

BACKGROUND 

1.  Both  the  numerator  and  the  denominator  of  a 
fraction  can  be  multipled  by  the  same  amount  to 

create  equivalent  fractions  because  y  =  1,  y  =  1, 

y  =  1,  y  =  1,  and  1  is  the  identity  element  for 

multiplication.  This  means  that  the  product  of  any 
number  and  one  is  the  number  itself. 

Example 


7  X 

3 

10  X 

3. 

2.  When  adding  fractions  with  unlike 
denominators,  the  least  common  denominator  is  either: 

(a)  the  largest  denominator;  or 

(b)  a  multiple  of  both  denominators;  or 

(c)  the  product  of  the  denominators. 

Check  in  the  above  order. 


3.  When  determining  reciprocals,  encourage 
students  to  record  answers  on  a  chart.  Otherwise 
statements  such  as: 

y  =  T  ’  T  ^  T  abound. 

These  are  incorrect  and  contain  many  misconceptions. 

MATERIALS 

graph  paper 

fractional  number  lines  in  halves,  thirds,  quarters, 

fifths,  sixths,  eighths,  and  tenths 

blank  playing  cards,  Bristol  board 

clear  acetate  for  making  transparencies  (see  pages  188, 

190,  194,  197,  198,  210) 

cubes  for  making  dice 

decimal  place-value  chart 

centimetre  cubes  or  bingo  chips 

several  4-function  calculators  (optional) 

CAREER  AWARENESS 

Greenhouse  Manager  [202] 

The  manager  of  a  greenhouse  may  be  responsible  for 
the  growth  of  flowers,  vegetables,  or  seedlings. 

Greenhouses  allow  plants  to  grow  during  the 
colder  winter  season  in  Canada.  If  the  sun  is  shining, 
the  solar  energy  is  usually  sufficient  to  keep  a 
greenhouse  warm  during  the  cold  winter  days. 

Auxiliary  heating  systems  are  required  for  nights  and 
dull  days.  The  greenhouse  manager  must  monitor  the 
temperatures  and  keep  them  within  the  acceptable 
growing  range. 

The  manager  must  be  aware  of  the  growth  needs 
of  numerous  plants,  i.e.,  their  water,  soil,  light  and 
temperature  requirements.  Besides  this,  the  manager 
requires  acute  business  sense  —  how  to  organize 
manpower  and  available  space  to  have  the  popular  and 
most  requested  plants,  shrubs,  and  saplings  available 
when  they  are  required. 

Zoologist  [214] 

A  zoologist  is  a  highly  trained  specialist  interested  in 
the  study  of  animals  —  their  history  (and  future,  if 
any!),  physiology,  classification,  geographic 
distribution,  habits,  and  behaviour.  Zoologists  study 
animals  not  just  in  isolation  but  in  relation  to  their 
environment,  that  is  —  how  animals  affect  and  are 
effected  by  it. 

Zoologists  work  with  universities,  zoological 
foundations,  and  governments  to  learn  more  about  the 
animal  kingdom.  Many  of  their  studies  are  presented 
in  magazines  {National  Geographic,  etc.)  and  in  a  wide 
variety  of  television  shows. 


Fractions 


:n 


Shapf 

Number  of 

InqufHl  Paris 
(denorriinatori 

Shaded 

Parts 

(rujmeratori 

Fraction 

Shaded 

A 

10 

7 

B 

12 

5 

IP 

'  C 

t - - - 

8 

3 

3 

8 

Exercises 

Copy  and  complete  the  chart. 


1=P= 


□ 


I 


d 


The  numerator  states 
the  number  of  equal 
parts  selected 
The  denominator 
states  the  number 
of  equal  parts  in 
the  whole  (or  group). 


A 


7 


Shape 


ACTIVITIES 

1.  Have  the  children  make  Fraction 
Patterns.  Provide  materials  and 
instructions  such  as: 

(a)  Using  square  or  triangular  grids, 
draw  some  designs  or  figures. 

(b)  Divide  the  interior  regions  into 
equal-sized  parts. 

(c)  Shade  the  design  in  a  pleasing 
way. 

(d)  Record  the  “Fraction  Shaded” 
and  “Fraction  Not  Shaded”. 

2.  Have  the  children  play  “Black 
and  Red”. 

(a)  Select  some  playing  cards  from  a 
shuffled  deck. 
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(b)  Count  the  cards. 

(c)  What  fraction  are  black  cards? 

(i.e.,  clubs  and  spades) 

(d)  What  fraction  are  red  cards?  (i.e., 
hearts  and  diamonds) 

(e)  Record  this  information  and 
compare  with  other  classmates. 

3.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 

Use  cards  such  as: 
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OBJECTIVE 

To  review  the  concept  of  a  fraction 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

The  denominator  denotes  the  total 
number  of  equal  parts.  Included  in 
this  total  are  the  selected  parts 
(numerator).  Be  watchful  for  those 
students  who  may  have  some  difficulty 
with  regard  to  this  inclusion. 

SUGGESTIONS 

Initial  Activity  By  referring  to  the 
grid  designs  in  the  display  at  the  top 
of  the  page,  determine: 

(a)  The  number  of  equal  parts  in  each. 

(b)  The  number  shaded  in  each. 

(c)  The  fraction  shaded. 

(d)  The  number  not  shaded. 

(e)  The  fraction  not  shaded. 

Review  the  definition  for 
numerator  and  denominator. 

USING  THE  BOOK 

Assign  the  exercises  or  discuss  this 
exercise  orally.  You  may  wish  to 
duplicate  a  blank  chart  either  on 
paper  for  dispersal  or  on  the 
chalkboard  for  discussion  of  the 
exercise. 
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OBJECTIVE 

To  add  and  subtract  using  a  fraction 
line 

PACING 

Level  A  1-20 
Level  B  1 -22 
Level  C  All 

MATERIALS 

a  demonstration-size  tenths  fraction 
line,  paper  plates 

RELATED  AIDS 

HMS  — DM44. 


BACKGROUND 

The  fraction  line  is  a  semiconcrete  aid 
only.  The  concrete  aids  shown  in  the 
Initial  Activity  may  well  be  necessary. 


SUGGESTIONS 

Initial  Activity  Prepare  this  set  of 
aids  to  relate  to  the  students’ 
“Fraction”  background; 


While  cutting  the  pie  plates  into 
pieces,  discuss:  (a)  the  equality  of  size 
of  the  pieces;  (b)  the  fact  that  each 

piece  is  or  0.1  of  a  whole  plate; 

(c)  that  ten  pieces  can  be  written  as 
1.0,  or  “one  whole”;  and  that 

(d)  for  example,  fourteen  pieces  can  be 
shown  by  “1^”,  or  “1.4”. 

Indicate  how  the  sections  match 
points  on  a  tenths  number  line; 


A  A>/F 

I - 1 - 1 - 1 - ► 

0.1  ax  a3 

Show  students  a  large  tenths 
number  line  and  have  them  count  by 
tenths  to  2. 


Demonstrate  how  you  could  show 
2  2 

To  To  sections,  then  on  the 
fraction  number  line. 


»- 

o 

»- 


_L 

/o 


to 


— f- 

_2. 

/o 

♦4- 


-« - 1 — 

^  Jl 

W  To 

- M 

2  . 

/O  + 


2^ 

10 


-t— ► 

/O 


10 


ACTIVITIES 

1.  Have  those  students  who  have 
difficulty  use  the  sections  of  paper 
plates  (see  Initial  Activity)  to  add  and 
subtract  tenths.  Have  them  write  the 
appropriate  fraction  number  sentences. 

2.  To  provide  practice  in  addition 
and  subtraction  of  fractions  and 
finding  missing  addends,  minuends, 
subtrahends,  have  the  children 
prepare  “Punch  Cards”  as  shown.  Use 
Bristol  board  cut  into  strips  about 


3.  Provide  an  activity  card  such 


as: 


(a)  Using  a  tenths  number  line,  crea 
3  questions  that  can  be  answered. 

(b)  Check  your  answers. 

(c)  Trade  questions  with  another 
classmate  who  is  finished. 
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OBJECTIVE 

To  add  and  subtract  like  fractions 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

fraction  number  lines  showing  halves, 
thirds,  quarters,  fifths,  sixths,  eighths, 
and  tenths;  paper  plates  cut  into  and 
labelled  as  above 

RELATED  AIDS 

HMS  — DM44. 

BACKGROUND 

Counting  by  fractions  increases  the 
awareness  of  sequence  and  relative 
position. 

SUGGESTIONS 

Initial  Activity  Have  the  students  use 
the  paper-plate  sections  to  add  and 
subtract  fractions.  When  they  have 
mastered  this,  have  them  use  the 
halves  fraction  line  to  count  by  halves: 

r  -  . _ 2  i.  i-  A 

Prsi  2’  2’  2’  2^  ••  • 

2,2j,3,.... 

Repeat  the  (fraction)  counting 
using  thirds,  quarters,  fifths,  and 
tenths. 


ACTIVITIES 

1.  Have  the  children  play  “Fraction 
Rummy”  (2  players).  The  object  of  the 
game  is  to  form  sets  of  2,  3,  or  4  cards 
which  have  a  fractional  sum  which  is 
equivalent  to  a  whole  number. 

Example 


2  is  a  whole 
number. 

(a)  Make  3  cards  for  each  of: 

-LA  _§  A 

5  ’  5  ’  •  •  •  ’  5  ’  5  • 

■  (b)  Each  player  is  dealt  3  cards.  Rest 
of  the  cards  are  face  down  in  a  pile. 
'  (c)  Players  take  1  card  from  the  pile 
alternately  and  try  to  make  whole 
number  sets. 

(d)  No  discards  are  allowed. 

I  (e)  Winner  is  the  first  player  to  use  all 
cards. 

Variations:  Play  as  above  using: 

(a)  3  cards  of  each  sixth  from 

El.  11 

1  6  ’  6  ’  •  *  •  ’  6  • 


(b)  3  cards  of  each  eighth  from 

±  A  11 
8  ’  8  ’  •  •  •  ’  8  • 

(c)  3  cards  of  each  tenth  from  ^  to 
Note: 

(i)  Students  can  make  up  the  cards 
for  the  games. 

(ii)  Some  rules  may  have  to  be 
classified  during  play. 

2.  Have  the  students  use  the 
paper-plate  sections  to  add  like 
fractions.  They  may  add  more  than 
two  fractions.  They  should  write  their 
number  sentences.  Repeat  for 
subtraction. 

3.  Have  the  children  use  graph 
paper  to  prepare  pictorial 
representations  of  fraction  cards  used 
in  “Fraction  Rummy”  (see  Activity  1). 
These  cards  can  be  used  together  to 
play  “Concentration”.  The  general 
rules  for  “Concentration”  may  be 
found  in  the  Activity  Reservoir. 


USING  THE  BOOK 

Using  the  quarters  fraction  line  show 


F 

O 

I- 


I 


Also  show  4  -  -f  =  T- 

4  4  4 


H 

0 

F 


-f- 

± 

4f- 


-F 

¥ 


51 

¥ 


H- 

3 

T 


— F- 

s 

IT 

♦H 


-F- 

5 

TT 


Discuss  proper  and  improper 
fractions.  Emphasize  that  all  the 
improper  fractions  are  greater  than  1 
whole. 


(Continued  on  page  193) 


1 


187 


OBJECTIVE 

To  create  equivalent  fractions 

PACING 

Level  A  1-15 
Levels  1-15 
Level C  1-16 

MATERIALS 

1  of  each  on  clear  acetate.  All  squares 
are  10  cm  by  10  cm. 


and 


Halves  Thirds  Quarters  Fifths 

RELATED  AIDS 

HMS  — DM45. 

BFA  COMP  LAB  II  —  60-62. 

SUGGESTIONS 

Initial  Activi^  Use  the  shaded 
y  square  on  the  overhead  projector  as 
a  base  transparency. 

Superimpose  the  halves  to  show: 


Equivalent  Fractions 


2  shaded 


4  shaded 


6  shaded 


8  shaded 


10  shaded 


r 


3  equal 
parts 


t 

2 

3 


6  equal 
parts 


f 

4 

'6 


9  equal 
parts 


6_ 

9 


2  X\2\  ^  4 

3  X 12]  6 


2  Xl3: 

3  X  S 


1 2  equal 
parts 


8 

■  i'2 

2  X  8_ 
'3"'x  "m  1 2 


1 5  equal 
,  parts 


i 

10 

Ts 

2  X  [5]  ^  10 

3  X  [5]  15 


Exercises 

Copy  and  complete  to  make  equivalent  fractions. 


3  V  ? 

4  X  2 


4  ^  2 

5  x  2 


£ 

8 

£ 

10 


2. 


3  X  3 

4  X  3 


4  X  ,3 

^  •  t;  .  *5 


m  1 

■  /2 

■  IL 

■  IS 


6. 


3  X  4 

.5  X  .J 


•1X4 

5X4 


■ 

■  llo 

m  ita 

■  20 


10, 


13. 


2  _  2  X  m^_  ■  8 

.3  3  X  12 

3  _  3  X  ■  ■  18 

10  i  0  X  ■  ^  60 


,20 


4  X  ■  20 

6 


8  8  X  24 


,18 


X  B,  12 


11. 


14. 


5  X  B 
8  X  B^^  24 

4 


20 


4  _  4  X  I 
3  ~  3  X  i 


.28 


12. 


15. 


.r  X  B  ^  m 


1 .3  _  1 3  X  B  '  _ 

10  !CXB^  20 


Z(o 


16.  Write  3  equivalent  fractions  for  each. 

(a)  (b)  '  A  3  4  (C)  "  l±,2l,2|^(d)  O  22,  33  44 

0  /o  15  20  6  12  be  24  '0  20  30  40  24  TB 


J_  _  1  X  2 
2  ~  2X2 
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and  denominator  are  multiplied  by  the 
same  amount. 

2X2  _  y  _  2X3  _  y 
3  X  2  ~  6  ’  ^  ~ 


3X3  9  ’  3  X  4 

Assign  the  exercises. 


2X4  8  , 

=  T^;etc. 


Superimpose  the  thirds  to  show: 

j_  _  y 

2  6  • 

Superimpose  the  quarters  to  show: 

J_  —  A 
2  ~  8  • 

Superimpose  the  fifths  to  show: 

J_  _  5_ 

2  10  • 

Using  the  shaded  y  and  the 

clear  halves,  thirds,  quarters,  and 
fifths  show: 

j__y_y_y  ,y 

4  8  12  16^™  20- 

USING  THE  BOOK 

Using  the  shaded  y  demonstrate  each 

of  the  equivalent  fractions  shown  in 
the  display  at  the  top  of  the  pupil 
page. 

Example 

A  —  A  —  A  —  A_I0 
3  6  9  ~  12  ~  15 

Discuss  the  fact  that  when  showing 

this  numerically,  both  the  numerator 

188 


When  the  dice  are  rolled  the  student 
must  make  the  correct  equivalent 
fraction. 

Example 

3X3 


ACTIVITIES 

1.  “Equivalence  Baseball”.  The 
basic  rules  of  baseball  apply.  Each 
player  gets  3  outs  per  half  inning 
—  game  is  3  innings. 


and  [triple 


means 


5X3 


y 

15 


If  correct,  the  student  moves  his  men 
through  the  correct  number  of  bases. 
Double  - » 


□  X  2 

□  X  2 


=  9 


□  X  4  _  9 

□  X4  ~  ■ 


Home  Run - ^ 

The  winner  is  the  player  with  the  most 
wins  after  3  innings. 

Answers: 


Roll  these 


3 

5 

5 

? 

s 

9 

/o 

7 

9 

S’ 

/X 

Si»^le 

Ou't 

Ooullc 

Tr-Ifl* 

Out 

y 

5 

y 

8 

y 

10 

y 

6 

y 

9 

y 

12 


Single 

y 

5 


y 

8 

y 

10 

y 

6 

y 

9 

y 

12 


Double 

Triple 

Home  Rui 

6 

9 

12 

10 

15 

20 

1 

10 

15 

16 

24 

32 

1 

18 

27 

36 

20 

30 

40  , 

10 

15 

20 

12 

18 

24 

.1 

14 

21 

28 

18 

27 

36 

10 

15 

20  !; 

24 

36 

48 

(Continued  on  page  193) 


Fractions  in  Lowest  Terms 


Many  fractions  can  be  written  in  lowest  terms. 


Divide 

the  numerator  and 

2 

6 

in  lowest 

terms  is 

1 

3 

.  Why"? 

2-2 

6-2 

1 

3 

denominator  by  a 

common  factor. 

6 

in  lowest 

terms  is 

2 

Why? 

6-3 

T 

15 

5 

1  5  -  3  ~ 

5 

A  fraction  is  in  lowest  terms  if  the  only  factor  common  to  both  numerator  and  denominator  is  1 


Exercises 

Express  these  tractions  in 

in  10-15 

■  J. 

~  m  a 

A  ^  ^ 

e  »  -  .■  2 

_  ■  1 

■  4 

lowest  terms. 

4  4  -  ■  2 

0  ~  8  *2 

■  a 

~  ■  3 

-fi  ■  <> 

■  1 

~  ■  3 

BRAINTICKLER 

Solve  and  look  for  a  pattern. 

r — -1  i  Remember:  ^ 

1  -v  2  _  2  '  f  Reduce  to  A 

^  3  ®  1  8 1  V.  lowest  jX 

T  terms,  d 

1  v-  ® 

2^  3^  4~24~"4 

5. 

1. 

4- 

6.  ■'  -L 
-1  3 

7.  i. 

5 

1v'2w3v^4  _  24  _  ■ —L  - 

.1^  X  3  X  j  X  g  SjiS 

8. 

12  4 

1-3  5 

9.  ± 

'h  3 

10.  8  ^ 

^  w  2  3  4  5  ___  -A_ 

2  3  4'  5  ^  6  * 

11. 

4  2 

18  q 

T 

13,  '  — 

ft  3 

Use  a  pattern  to  predict  the  answers. 

14. 

9  3 

'=>  S 

16,  ft  A 

21  7 

2  3  ^  8  ■  g 

17. 

1  ’  3 
""  4 

18,  'C-  2 
1"  3 

19,  8  4 

;<4  3 

T  V  2  w  ®  —  fli 

2  ^  3  ^  -  M  O  ~  ■  /5 

20. 

'ft  3 

5 

21 .  A 

fti.i  5 

22  If  ^ 

34  35 

1  V  2  V  5  V  —  1  ..7  ,  >  >  ; 

2  ^  3  ,^  4  ^•••20  *20  7“  ‘  ■ 

23. 

m  5 

i.>  g 

24.  18  2_ 
2'-  3 

1  y  .2  y  2  V  09  ^  m  L_  ^ 

2  3  ■  4  ^  *■  ~  *  loO  ';V'’ 
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ACTIVITIES 

1.  Prepare  an  activity  card  as  follows: 
Use  these  patterns  to  make  up  10 
fractions  which  could  be  reduced  to 
lowest  terms. 


—  9 

□  X  6 

r=  ? 

□  X6 

=  9 

□  X  9 

=  9 

□X8  ■  0X9 

(a)  Select  a  different  fraction  to  go  in 
this  place  ^  in  each  of  the  above. 

I  (b)  Multiply  to  create  the  equivalent 
fraction  which  could  be  reduced  to 
I  lowest  terms. 

j  (c)  Write  your  10  fractions  which  can 
be  reduced  to  lowest  terms  on  an 
1  activity  work  card  under  the 
following  heading: 


Express  each  fraction  in  lowest 
terms. 

Place  your  activity  card  in  the 
exchange  centre. 

2.  Use  a  sampling  of  the 
fractions  created  in  Activity  1  above. 
Have  various  fractions  written  on 
cards.  Group  the  cards  in  sets  of  5  to 
7  with  an  instruction  card:  “Arrange 
these  fractions  in  order  from  smallest 
to  largest.” 

3.  See  the  “Fraction  Cards”  ideas 
in  the  Activity  Reservoir. 

EXTRA  PRACTICE 

Have  each  student  do  a  minimum  of  5 
questions  from  the  work  cards. 


OBJECTIVE 

To  express  equivalent  lowest  terms 
fractions 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

Use  the  transparencies  described  on 
page  188. 

RELATED  AIDS 

HMS  — DM46. 

BFA  COMP  LAB  11  —  63. 

SUGGESTIONS 

Initial  Activity  Use  the  shaded  y 
and  the  superimposed  clear  y .  - 


By  removing  the  clear  half  we  see  that 

—  =  -L  =  J_ 

4  “2"  4-^2  “2 

By  using  shaded  y  and  thirds,  we 
can  also  see  that 
A  =  3^3  _  J_ 

6  ~  6-^-3  ~  2 

By  using  the  shaded  y  and 


quarters,  we  see  that 

A  —  4  -f-4  _  J_ 

8  ~  8-^4  “  2  • 


Using  the  shaded  y  and  the  half, 
third,  quarter,  and  fifth  overlays  show 
that: 

(a) 

(b) 

isU  —  j 

(c)  ^  =  4±±=^-  and 

(d) 


10 

15 

_8^ 

20 

10 

25 


4^2 
10^2 
6^3 
15  4-3 
8  -M 
4 
■5 


20- 

10- 


25  4-5 


After  each  graphic  demonstration  on 
the  overhead,  summarize  what  has 
happened  by  listing  the  numerical 
process  on  the  chalkboard. 


USING  THE  BOOK 

Using  the  y  shaded  square  and  the 
thirds  square  show  ^  by  removing  the 

thirds  square. 

A  =  6-1-3  _ 

15  ~  154-  3  ~ 

Emphasize  that,  when  reducing 
fractions  numerically,  the  numerator 
and  denominator  are  divided  by  the 
same  amount. 

Assign  the  exercises.  You  may 
wish  to  complete  Exercises  1,  2,  and  3 
orally  with  some  groups. 


OBJECTIVE 

To  compare  fractional  quantities 

PACING 

Level  A  1-13 
Levels  1-15 
Level  C  All 

MATERIALS 


and 


i_  2 

3  4 

and  the  clear  thirds  and  fourths  from 
page  188. 

RELATED  AIDS 

HMS  — DM45. 

SUGGESTIONS 

Initial  Activi^  Use  the  -j  shaded 

square  and  the  clear  quarters  overlay  to 
show: 


2X4 

3X4 


.2 

'12 


Use  the  ^  shaded  square  and  the 
clear  thirds  overlay  to  show: 


3X3 


2 

12’ 


4  4X3 

USING  THE  BOOK 

Discuss  the  problem  in  the  display  at 
the  top  of  the  page  and  show  how 
forming  fractions  having  the  same 
denominators  makes  the  comparison 
easier. 

In  Exercise  1,  thirds  and  fifths 
can  both  be  expressed  as  “fifteenths”. 

In  Exercise  2,  quarters  and  fifths 
can  both  be  expressed  as  “twentieths”. 

Review  the  meaning  of  each  of 
these  signs: 

>  means  “is  greater  than”; 

<  means  “is  less  than”; 

=  means  “is  equal  to”. 

ACTIVITIES 

1.  Prepare  2  spinners  as  shown  and 
have  the  children  play  “Spinner 
Winner”.  Players  (in  twos)  take  turns 
choosing  a  spinner  and  simultaneously 
twirling  the  arrows.  Players  must 
determine  who  has  the  greater  fraction. 
That  player  scores  1  point.  If  one 
pointer  indicates  a  the  first 
player  to  name  an  equivalent  fraction 
wins  the  point.  The  winner  is  the 
player  with  the  most  points  after  a 
predetermined  number  of  rounds. 


ANSWERS: 

4  2  >  2 

JO.  2.  fa 
3  ''  lO 


5  1  <  ^ 

II  -  >  — 
Z  ^  15 


fe  ^>4- 
5  a 

12.  3.>2 
5 


4 

13.  ±<1. 

5  t. 


^  -  i"  ii 

3  8 


Q  2  >  J. 

3  lo 

IS.  1  ^  1 

4  /0 


Use  a  split 
fastener  and  a 
large  paper  clip 
as  a  pointer. 

2.  See  Activity  2,  page  189. 

3.  See  the  “Fraction  Cards”  ideas 
in  the  Activity  Reservoir. 


EXTRA  PRACTICE 

Arrange  these  fractions  in  order  frorr 
smallest  to  largest. 

1.  j,  and  \ 

y*  To’  T 

T’  To’  T 

5-  Ti^  T’  I 
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Adding  and  Subtracting  Fractions 

'  !=[IE 


2 

4 

Addition 

1 

2 

,  1 


1 

2  X  2 


2_ 

4 

1 

4 

3 

4 


Subtraction 

1  ^1X2 

2  2  X  2 
1 

4 


2 

4 

1  (Subtract) 
A 

1 

4 


Exercises 

Calculate. 

■>  X  ,?  ■  /o 

+  '  = 

10  ’0 

• 

-F 

\  _ 
"s 

1 

A 

1  ■  *2 

•> 

3-  3 

+ 

y 

II 

X  X 

m  m 

11  li 

■  J? 

■  ^ 
m  z 

<1 

m  3 

i 

■  3 

t 

■  S 

4.  ’  5. 

6 

1 

1* 

6. 

2 

7. 

3 

8. 

! 

10 

+  '  4 

+  ^  i 

+  10  1 

+  a  8 

-F  ^ 

2 

6 

.  s 

. .  lO 

. .  <? 

10 

Find  the  differences. 

_4x?_b8 

5  •  2  “  10 

• 

!5 

2  X  mi> 

3  X  mf  0 

11. 

•; 

4  \  02 

m  m  ^ 

”  10  10 

0 

9 

B 

=r. 

u 

mS 

■  4 

■  > 

10 

9 

# 

4 

6 

14. 

.3 

15. 

6 

16. 

U 

•1  j; 

■  3  1 

■  10  1 

1 

'  a  i. 

1 

2  A. 

5 

<? 

4 

fO 

S 

b 

/s 

USING  THE  BOOK 

;  Encourage  the  students  to  determine 
the  common  denominator  first.  Have 
I  them  make  equivalent  fractions  and 
then  add  or  subtract  as  indicated. 

Students  may  be  able  to  write  the 
equivalence  directly  if  they  understand 
what  they  are  doing. 

Example 

Exercise  9:  y  =  ^ 


10 


10 


If  a  student  fails  to  use  the  lowest 
; possible  denominator,  do  not  say  that 
'the  method  is  wrong. 

^Example 

Exercise  15:  ^  = 

_ 

2 


Assign  the  exercises. 


OBJECTIVE 

To  add  and  subtract  fractions  with 
unlike  denominators 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11—69,  70. 

BACKGROUND 

For  the  exercises  on  this  page,  the 
least  common  denominator  is  the 
larger  denominator. 

Example 


Exercise  3:  -r  = 


3 


2X3 

3X3 


SUGGESTIONS 

Initial  Activity  Tell  the  children  that 
in  order  to  add  or  subtract  fractions 
with  unlike  denominators,  the 
common  denominator  is  either  the 
larger  denominator  or  a  multiple  of 
the  larger  denominator. 

Demonstrate: 


Unlike  denominatofii  191 

ACTIVITIES 

1.  When  students  are  finished  this 
exercise  they  might  wish  to  play  the 
“Fraction  ‘Golf  ”  game  on  pages  192 
and  193. 

2.  Have  the  children  play  the 
“Spinner  Winner”  game  as  described 
in  Activity  1,  page  190. 

3.  If  you  have  not  already  done 
so,  see  the  “Fraction  Cards”  ideas  in 
the  Activity  Reservoir. 


6  ~  3 


+ 


1  X  2 
3X2 


or  1-^ 

O 


and 


fl 


A_  ± 

6  3 


1  X  2 
3X2 


191 


OBJECTIVE 

To  provide  a  fraction  activity 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

small  wooden  or  plastic  cubes  to  make 
a  die 

BACKGROUND 

In  this  game  each  space  represents  y 
of  the  “par”  for  the  golf  hole. 

USING  THE  BOOK 

(a)  Make  the  die  by  marking  the  faces 
as  indicated  on  the  cube  net. 

(b)  Decide  who  will  start  the  game. 

(c)  Each  player  moves  the  indicated 
“fifths”  and  follows  any 
instructions  on  the  spaces  when 
landing  on  them. 

(d)  When  the  die  shows  “0”  the  player 
does  not  move. 

(e)  All  other  rules  are  on  the  game 
board. 

Another  Variation:  Play  the  game 
using  a  different  die. 


What  difference  does  this  make  in  the 
playing  of  the  game? 


192 


There  are  18  holes. 
If  a  player  lands 
on  a  green,  advance 
—  free. 


First  player  to  land  on 
the  1 8th  green  is  the 
winner.  (You  must  throw 
the  exact  amount  to  land 
on  the  1 8th  green  to  win 


Variation 
To  play  golf  by 
yourself,  record 
the  number  of  rolls 
of  the  die  it  takes 
you  to  complete 
18  holes. 

Compare  with  other 
golfers. 


ACTIVITY 

Have  the  children  design  their  own 
“Golf’  game  board.  (They  may  wish 
to  have  some  very  long  holes  and  some 
that  are  quite  short.) 


Activity  1 93 


(Continued  from  page  187) 


Demonstrate  how  questions  can 
be  recorded  in  a  horizontal  or  vertical 
model. 


7,2  9  .1 

i+T=  -8 

HORIZONTAL 


+ 


or  iT 

8  8 


V 

E 

R 

T 

I 

C 

A 

L 


Assign  the  exercises,  allowing  the 
j  students  to  use  number  lines  when 
i  required. 


(Continued  from  page  188) 


2.  Variation: 
Use  this  die  instead: 


6 

J_ 

/o 

f' 

9 

/!_ 

IX 

f 

IS 

7 

f 

If  the  equivalent  fraction  is  incorrect 
the  batter  is  out. 


Answers: 

Single 

Double 

Triple 

Home  Run 

4 

4 

8 

12 

16 

5 

5 

10 

15 

20 

7 

7 

14 

21 

28 

10 

10 

20 

30 

40 

8 

8 

16 

24 

32 

9 

9 

18 

27 

36 

11 

11 

22 

33 

44 

12 

12 

24 

36 

48 

8 

8 

16 

24 

32 

15 

15 

30 

45 

60 

7 

7 

14 

21 

28 

8 

8 

16 

24 

32 

3. 

Prepare 

a  number  of 

Equivalent  Fraction  puzzles  such  as 
these.  Each  letter  stands  for  only  1 
digit.  In  some  instances,  answers  may 
vary. 

i2__E=;2(.=T. 

E  ~  R  “  L  “  N 

Note:  D  =  1,  N  =  8,  R  =  4,  X  =  3. 


(?)  —  =  =  TA 

CA  BD  HA 


Note:  A  =  5,  B  =  3,  C  =  1. 
A  —  U  —  15  -I 
15  ~  30  ~  45  J 


193 


OBJECTIVE 

To  add  and  subtract  unlike  fractions 

PACING 

Level  A  1-17 
Level  B  1-20 
Level  C  4-24 

MATERIALS 

acetate  circles  (radius  4  cm) 
showing: 


overhead  projector 

RELATED  AIDS 

HMS  — DM45. 

BFA  COMP  LAB  11  —  64. 

SUGGESTIONS 

Initial  Activify  (a)  Read  the  “pizza 
problem”  to  the  class  from  the  book, 
(b)  Using  the  clear  acetate  “pizzas” 
ask  the  students  to  speculate  how 
much  pizza  the  boys  ate  in  total. 
(Most  should  see  that  the  answer  is 
less  than  1  pizza.) 

To  formally  add  these  unlike 
fractional  amounts,  a  common 
denominator  is  required.  Ask  the 
students  for  suggestions. 

When  they  have  decided  on 
“sixths”,  use  the  overlays  to  show  that 


USING  THE  BOOK 

Show  the  formal  solution  to  the 
addition  and  subtraction  problems  in 
the  display  at  the  top  of  the  pupil 
page. 

Indicate  that  in  many  cases,  the 
required  common  denominator  is  the 
product  of  the  denominators. 
Example 

y  +  j  The  common  denominator 
is  2  X  3  orb. 

In  Exercise  1  the  common 
denominator  is  4  X  5  or  20. 

Assign  the  exercises.  Some 
students  can  write  the  equivalent 
fractions  directly. 


Pizzas 


Derek  ate^of  one  pizza, 

Keith  ate  of  another  pizza. 

(a)  How  much  pizza  did  the  two  boys 
eat  altogether? 

^  1  X  3  ^  3 

2  2  X  3  6 

^1^1X2^  2 

'3  3  X  2  6 


3 

6 


1 

3 


6 


5 

6 


They  ate  ^of  a  pizza 


(bj  How  much  more  pizza  did  Derek 
eat  than  Keith^ 

J_  ^  1  X  3  ^ 

2  ~  2  X  3  6 

_  1  ^  I  ^  2  ^  2 

3  3X2  6 


1 

6 

Derek  ate  ^  of  a  pizza  more  than  Keith. 
6 


Exercises 
Fin(j  the  sums. 


+ 


6. 

4 

+  ? 
Calculate. 


16. 


3X5 

4X5 

2X4 

5X4 


12 

zo 


IS 

a 

iB 

20 

.23 


+  ^  = 


3  X  ■  _ 

5  \  *3 

2  X  mi— 

X 


9 

to 


★  21, 


5_ 

l2 


24 


12 

20 


17. 


★  22. 


11 

30 


.  II 

40 

13 

10 

3  _IL 
.1  20 


;  +  2  + 


1^ 

30 


■ 

£ 

5 

a  •  ■ 

•  i  3. 

tS 

“  8  X 

,455- 

5 

5. 

15 

-1- 

5  ■ 

_ 

5  X 

,40 

■y  3 

+ 

2 

3 

■  '*) 

■  '^5 

27 

il 

If- 

,40 

20 

24 

8, 

3 

4 

9. 

5 

8 

10. 

ry 

1; 

+ 

• 

19 

+  ! 

23 

3 

20 

24 

21 

13. 

7 

14. 

3 

15. 

£ 

IQ 

4 

t? 

2 

1 

1 

5 

_ 

3 

1 

3 

30 

3 

13. 

20. 

4 

2i 

18. 

a 

19. 

5 

to 

8 

2 

1+ 

1 

1 

1 

3 

IS 

4 

20 

3 

2‘ 

★  23. 

15  ' 

3 

to 

19 

30 

★  24. 

1  1 

3  1 

2 

99 

1  94  Common's  denominators,  product  ot  denomi-natcxs 


Example 
Exercise  6: 


1  =A 

4  20 


n 

20 


ACTIVITIES 

1.  Provide  a  challenge  activity  such 
as: 


Subtract  the  following  unit 
fraction  “neighbours”. 

(1)  y-y  =  □  (2)  y-i  =  n 

(3)|-|  =  n  (4)|-|  =  D 

(5)  Can  you  discover  a  pattern 
for  the  answers  for  questions 
1,  2,  3,  and  4? 

Predict  answers  for  these 
differences.  Check  your 
predictions. 

(6) |-|  =  D  (7)|-|=D 


2.  Provide  a  challenge  activity 
such  as: 


Calculate  the  answers  to  these 
unit  fraction  differences. 

(i)|-|  =  n  (2)  □ 

(3)  Can  you  discover  a  pattern 
for  the  answers  to  questions 
1  and  2? 

Predict  the  answers  for  these 
differences.  Check  your 
predictions. 

M)7-T  =  ° 

(6)  !-!=□  (7)  |-f„  =  D 


3.  Use  the  spinners  described  in 
Activity  1  on  page  190.  Have  the 
players  take  turns  twirling  the 
spinners  for  each  other  to  generate 
fraction  subtraction  exercises  with  like 
and  unlike  denominators. 

Example 

Player  A  twirls  spinners  indicating 


(Continued  on  page  199) 


I 
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Using  Least  Common  Denominators 


Often  a  common  denominator  is  a  multiple  of  the  larger  denominator. 

3^9 
4  1 2 

1  1 


12  12 

10  5 

or 

12  6 

The  least  common 
denominator  is  12 


9^18 
10  20 

3  _  1 5 

4  20 


1_3  _  26 
1  5  -  30 

...1=  5 
6  30 


3 

20 

The  least  common 
denominator  is  20. 


7 


21 

^  or 
30  1 0 

The  least  common 

denominator  is  30. 


Exercises 
Add  or  subtract 

Use  least  common  denominators. 


12, 


l  _  ■  5 

4  “ 

JHb 

= 

e 

■  5 

3. 

ft 

■  ^ 

1  2 

•  9 

^  -.r-.  ..K 

2 

« 

•i 

H. 

ZO 

2  J. 

b  or  3 

5 

|2 

■> 

ft 

5.  ; 

6.  7, 

7. 

-  "  7 

H 

3 

8 

1 

(.- 

Iio 

30  or 

s 

IS 

+ 

ft 

1 1 

9.  ■ ' 

10. 

11. 

u 

r,  47  n  ■ 

30  or  ISO 

7 

u. 

to 

z 

■- 

7 

r.r 

20 

/5  or 

3 

13. 

L 

15. 

1  '• 

1  2 

+  7,  33 

i3  +  •; 

!<? 

+ « 

13 

- 

*3 

■'  2o  or 

1  20 

12  or 

Il2 

lb 

Carol  IS  makin.g  a  suit.  She  need 
How  much  fabric  must  she  pure! 

s  „  m  of  tebric  for  the  jacket  i 

^  40  m  or  1  40  rn 

and 

.0  ''' 

for  ft 

le  : 

13  ,5. 

8  or  I  8 


2? 


J3 

24- 


CQinnion 


USING  THE  BOOK 

ilntroduce  a  technique  for  finding  the 


'east  common  denominator  by  testing 
‘multiples  of  the  larger  denominator. 
Example 


ACTIVITIES 

1.  Provide  an  Activity  Instruction  card 
such  as: 


;i. 

iio 


'Can  quarters  be  expressed  as  tenths? 
;!the  first  multiple  of  ten)  No! 

'Can  quarters  be  expressed  as 


i:en)  Yes! 

1  9 

18 

10  “ 

20 

3  _ 

15 

;  4  ~ 

20 

20 


fhis  technique  always  covers  the  least 
itommon  denominator. 

[  Assign  the  exercises. 


(a)  Make  up  your  own  test  which 
contains  5  challenging 
addition  questions  involving 
fractions. 

(b)  Answer  each  of  your  5 
addition  questions.  If  any  of 
your  questions  are  too 
difficult,  you  may  revise  the 
question. 

(c)  Exchange  your  questions  with 
a  classmate.  Do  solutions  for 
each  other’s  questions. 

(d)  If  you  both  agree,  then  make 
up  an  Activity  Test  card  with 
the  title: 

“ _ ’s  TEST” 

Print  your  name  here. 

(e)  Place  all  tests  in  a  central 
location.  Have  each  student 
choose  the  test  he  or  she 
wishes  to  complete. 

(f)  Each  test  is  marked  by  the 
student  who  made  the  test. 


OBJECTIVE 

To  determine  the  least  common 
denominator 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM47. 

BACKGROUND 

The  approach  on  this  page 
summarizes  the  approaches  presented 
on  pages  191  and  194.  Some  of  the 
exercises  will  be  found  to  contain  the 
common  denominator  as  a  multiple  of 
the  larger  denominator  while  others 
will  involve  identifying  the  common 
denominator  as  a  product  of 
denominators. 

SUGGESTIONS 

Initial  Activity  (a)  Demonstrate  a 
solution  to  the  question  j  ^  using 

a  common  denominator  of  48. 
Example 


±  _ 

4  ~ 

+  1^  = 


48 

± 

48 
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48 


or 


(b) 


Demonstrate  a  solution  to  the 
same  problem  using  a  common 
denominator  of  24. 

3  18 


+  —  =  — 
^  12 


24 

2_ 

24 


24 


or 


(c)  Finally  demonstrate  a  solution 
using  twelfths. 


+ 


2_ 

12 

j_ 

12 


10 

12 


or 


All  approaches  lead  to  a  correct 
answer. 

2.  Finding  the  least  common 
denominator  is  essentially  the  same 
arithmetic  process  as  finding  the  least 
common  multiple.  See  the  activities 
listed  on  pages  173  and  174  for 
practice  ideas  in  this  area. 

3.  If  you  have  not  already  done 
so,  see  the  “Fraction  Cards”  ideas 
suggested  in  the  Activity  Reservoir. 
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i 


OBJECTIVE 

To  recognize  and  use  the  commutative 
and  associative  properties  when 
adding  fractions 


PACING 

Level  A  1-8 
Level B  1-9 
Level C  1-9 


MATERIALS 

the  following  fractions  printed  on 
large  cards: 


masking  tape,  blank  playing  cards  or 
Bristol  board  for  the  Activity 


SUGGESTIONS 

Initial  Activity  Using  the  cards, 
make  up  two  different  looking 
questions.  Use  the  same  fractions  but 
change  the  order  of  the  addends. 
Example 


(a) 


(b) 


y 

+ 

J_ 

2 

3 

I 

3 

+ 

1 

2 

=  A  +  A 
6  6 


_  i.  _i_  A 
6  '  6 


i  +  (y  +  y)- 


Stress  that  the  order  has  not  been 
changed  in  this  arrangement  but  that 
the  grouping  (pairing)  of  the  fractions 
has. 

Note  that  this  solution  is  easier  to 
follow . 


t+(t  +  t)  = 


+  ^ 
2  3 


=  A  +  A 
6  6 


USING  THE  BOOK 

Have  the  students  look  at  the  two 
examples  in  the  display  at  the  top  of 


Compare: 

1  ,  3 


Properties  of  A(d(jition  of  Fractions 

Compare: 


(a) 


4  4  4 


(b) 


3  ^  1  ^32 

4  2  4  4 


Compare 


What  is  the  rule? 


(a)  (-1  +  1) +.i  =(  |+-|)  +  .1 


u 

il 


A.  +  A. 

6  6 


fb) 


7 

'e' 

1 


X 


2  3 


3^4 
6  6 


"X 

/ 


Compare 


What  is  the  rule? 


7_ 

6 


Exercises 


Thej  va  LV»e 


Clnanqin^  tV,ft  order  ot  t) 


1. 


(a) 

(b) 


i  I 

+  '  4- 


s’  4 


2.  (a) 


+ 


3.  (a) 


+  3 


8  8 


(b)  I  +  I 


I  20  (b) 


tVvesw.«N. 
23  4, 

(a) 

?  +  3 

'J  ‘  ^3 

29 

24 

x1  1  U 

30 

23 

2+ 

(b) 

3  2 

10  ;.i 

29 

30 

(a)  (  8  +1)  + 

(b) 


4  2 


B  1  ir 


(a) 

(b) 


:i  +  i)  + 


-  +  ( ^  +  * 
2-44 


,  17.  (a)  ( 
)  I  (b) 


■the  qddeoAS  5>es  si 

■  '  18.  (a)  +  s  ■ 


+  e)  + 


★  9. 


What  happens  if  you  try  these 
rules  with  subtraction?  Do 
you  get  the  same  answers  in 
these  pairs  of  questions?  No 


(a) 

J-U  (b) 

1  _  1  _  J_ 

4  2  if. 

(a) 

(  X  3.  \  -  1  2  (u) 

'lo  5'  k;  S  ^  ' 

!  (!  1  "  U)1 

4-  (  :  +  ' 

'  6  ^  4'3 


(b) 


+ 


6  +  |)  11 


Activity 

Make  this  set  of  cards. 


1 

2 

5 

a 

2 

3 

io 

12. 

3 

4 

5 

4 

5 

6 

3 

7 

1 

c; 

/ 

3 

7 

2 

1  i 

6 

10 

4 

12. 

a 

3 

Q 

3 

(a)  Select  2  fraction  cards.  Add  these  fractions. 

(b)  Make  up  5  addition  questions  this  way.  Solve. 

(c)  Make  up  5  subtraction  questions  in  a 
similar  way.  Solve. 
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Complete  the  computations  together, 
emphasizing  that  since  both  questions 
generate  the  same  answers,  the 
addition  of  fractions  is  commutative. 

Students  will  look  at  this  property 
as:  “The  order  can  be  changed  when 
adding  fractions.’’ 

Demonstrate  the  associative 
property  using  the  cards  to  show  that 

(y  +  y)  +  y  is  equivalent  to 


the  page  as  a  short  review  of  the 
concepts  presented  in  the  Initial 
Activity. 

Have  each  student  write  a  rule 
and  share  these  rules  with  the  class. 

Assign  the  pairs  of  exercises. 


2.  Play  “Concentration’’  as 
described  in  the  Activity  Reservoir. 
Use  cards  such  as: 


ACTIVITIES 

1.  Provide  blank  cards  or  Bristol 
board  for  the  Activity  described  on  the 
pupil  page. 

When  the  students  are  doing  part 
(c),  encourage  them  to  select  a  large 
fraction  first  and  then  select  a  smaller 
fraction  for  subtraction  from  the 
larger  one. 


-L+ 

2  '  3 

y+T 

—  +(—+—) 

4  ^  ^  3  ^  3  '' 

(T+y)  +  y 

3.  See  the  “Coded  Riddles”  idea 
as  described  in  the  Activity  Reservoir. 

Use  (or  have  the  children  use)  addition  ji 
and  subtraction  of  fractions  as  part  of  J 
the  decoding  process.  ',  | 
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Mixed  Numerals 

To  change  an  improoer  fraction  into  a  mixed  numeral: 


Divide  the  numerator  by  the  denominator 


Improper  fraction 

7_ 

3 


Divide: 


Mixed  numeral: 


19 

5 


I  To  change  a  mixed  numeral  into  an  improper  fraction. 


The 
rein  Hinder 
hecomes 
Ihe  numerator 
ol  the 
fraction 


®®o 


Multiply  the  whole  number  by  the  denominator  Then  add  the  numerator 


Mixc 

'd  numeral 

3' 

Multiply  and  add: 

3X4  +  1  =  13 

■  Keet'  th.e  s.irnt'  — 
tic-nomin.'ilor 


Improper  fraction: 
13 


Exercises 

Change  each  to  an  equivalent  mixed  numeral 


±  5. 

5 


I)  •  ■  If-  ;  i|-  * 

!  ’■  ..'5^  i:;?!'’ 

Change  each  to  an  equivalent  improper  fraction 


Irlf  '■ 
‘'■2li  'r- 


1 2.  7.  KJ.  8, 

I/O  i  ^  Z 


\1  15. 

'4 


• 

7 

a 

• 

7 

4 

18. 

13 

8 

19. 

2; 

1 

3 

20. 

ra 

21. 

2  ’ 

22. 

5“- 

n 

23. 

4 

17 

24. 

3- 

31 

25. 

5,1  59 

5 

3 

4 

8 

10 

26. 

7  i 

22 

27. 

8  ? 

42. 

28. 

12 

'  25 

29. 

9 : 

33 

30. 

5';  ^ 

3 

S 

2 

4 

^  8 

USING  THE  BOOK 

i(a)  Using  seven  y  pieces,  show  that 

‘  -  =  2^  ' 

:  Demonstrate  also  that,  if  7  is  divided 
:  by  3,  the  same  answer  can  be  arrived 
iat. 

i  2  R1 

3  TT 

'  A 

i  .  .  > 

|(b)  Using  nineteen  y  pieces,  show 
;  that  y  =  3y. 
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(c)  Point  out  that,  in  2  y  each  whole 
is  equivalent  to  y  so  2y 


+ 


+  T 


2  — 
^  3 


A  way  to  calculate  this  is  to: 
multiply  the  whole  number  by  the 
denominator  and  add  the  numerator, 
to  get  your  proper  fraction. 

Example 


2^ 


Whole 

No. 


But  if  19  is  divided  by  5: 

3  R4- 

5  n? 

15 


3^ 

5 


When  discussing  this  numerical 
method  of  changing  improper 
fractions  to  mixed  numerals, 

.emphasize  that,  as  shown  at  the  top  of 
the  page,  the  remainder  becomes  the 
■numerator  of  the  fraction  part  of  the 
mixed  number. 


Denominator 

t 

2  X  3  “I"  1  Numerator 

^  3 

Same  denominator 


(d)  Demonstrate  this  for  3y. 

(e)  Assign  the  exercises. 

ACTIVITIES 

1.  Play  “Mixed  Numeral  Draw”. 

(2  to  4  players) 

Prepare  4  each  of  1,  2,  3,  4,  and  5  on 
red  cards.  Prepare  1  each  of  y,  y, 

3’  4’  4’  5’  5’  5’  5’  6’  6’  8’  8’  8 
A’  10’  1^’  w  white  cards.  Tc 

(Continued  on  page  198) 


OBJECTIVE 

To  change  improper  fractions  to 
mixed  numerals  and  vice  versa 

PACING 

Level  A  1-12,  16-25 
Level  B  1-12,  16-28 
Level  C  All 

MATERIALS 

overhead  projector,  circles 
(radius  =  4  cm)  made  out  of  acetate 
and  cut  into  their  fraction  parts 
showing 


two  of  these  three  of  these  four  of  these 

RELATED  AIDS 


HMS  — DM45. 

BFA  COMP  LAB  11—67,  68,  72. 

BACKGROUND 

Neither  improper  fractions  nor  mixed 
numerals  are  preferable  to  the  other. 
Mixed  numerals  show  quantity  related 
to  wholes,  and  improper  fractions  are 
essential  for  the  operations  of 
multiplication  and  division. 

SUGGESTIONS 

Initial  Activity  (a)  Show  seven  -^’s 

on  the  overhead  using  the  acetate 
“pie”  pieces. 


Rearrange  the  pieces  to  show 

=  ly.  Break  the  1-^  into  quarters 
again  to  show  ly  =  y. 

(b)  Show  that  y  equals  1  y  in  a 
similar  manner. 

(c)  Show  that  y  equals  2y  and  2y 

equals  y  using  the  acetate  “pie” 
pieces. 
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OBJECTIVE 

To  provide  an  activity  involving  fraction 
equivalents  and  predicting 
addition  patterns 

PACING 

Level  A  Optional 
Level  B  All 
Level  C  All 

MATERIALS 

a  transparency  of  the  Fraction  Tower 
for  demonstration  using  the  overhead 
projector 

RELATED  AIDS 

HMS  —  DM45. 

BACKGROUND 

This  tower  shows  all  the  proper 
fractions  (less  than  1)  whose 
denominators  range  from  2  through 
10.  Note  that  pages  198  and  199 
represent  a  two-page  presentation  and 
that  the  addends  of  the  addition 
pattern  exercise  at  the  top  of  page  199 
come  from  the  tower  shown  on  page 
198. 

SUGGESTIONS 

Initial  Activity  Show  the  fraction 
tower  to  the  class  using  the  overhead 
projector.  Ask  the  class  to  look  for 
any  patterns  in  this  tower.  List  any 
patterns  suggested. 


Fraction  Towers 


Halves 

Thirds 

Quarters 

Fifths 

Sixths 

Sevenths 

Eighths 

Ninths 

Tenths 


Tl 


[Il_^ 


» 

•1 

e 

o 

6 

s 

3 

(• 

/ 

7 

? 

1 

A 

4 

5 

f- 

7 

A 

ty 

> 

< 

< 

j 

Copy  this  Fraction  Tower  into  your  notebook 

1.  Colour  groups  of  equivalent  fractions  the  same  colour. 

2.  Which  row  has  no  fractions  equivalent  to  another  fraction  in  the  chart'l* 

3.  Which  eauivalent  fraotiona  are  lined  uo  vertically?  i  ■>  ^  >  —  >  -  > 

a  4  fo  8  to 

4.  Use  different  coloured  pairs  of  fractions  from  different  levels  of  the  Fraction  Tower. 

(a)  Make  up  5  additiori  questions  and  solve  them. 

(b)  Make  up  5  subtraction  questions  and  solve  them. 

(Pick  fhra  first  fraction  from  the  right  side  of  the  tower.  Choose  the  second  fraction 
from  those  that  are  to  tfie  left  of  the  first  fraction.  For  Example:  is  from  the  right 
side  of  the  tov/er.  J  is  to  the  left  of  .) 


.>4 


198 


Lqu<v«}iont  fraclions 


(Continued from  page  197) 


play,  each  player:  (a)  draws  a  red  and 
a  white  card;  together  these  cards 
represent  a  mixed  numeral; 

(b)  expresses  the  mixed  numeral  as  an 
improper  fraction;  (c)  writes  this 
improper  fraction  on  a  slip  of  paper, 
passes  this  paper  to  the  player  on 
his/her  left,  and  asks  them  to  discover 
what  the  two  cards  are. 

Players  get  a  point  for  each 
correct  formation  of  the  improper 
fraction,  and  a  point  for  each  card 
guessed  correctly.  The  players  with  the 
most  points  after  5  draws  are  the 
winners. 


2.  See  the  “Fraction  Cards”  idea 
in  the  Activity  Reservoir. 

3.  See  “Scramble”  as  described 
in  the  Activity  Reservoir.  Be  sure  to 
use  cards  such  as: 


Front  Back 
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'^Continued from  page  194) 
Player  B  writes:  ~ 


12 


Player  B  scores  1  point  (or,  to  add  an 
element  of  chance,  12  points — equal 
ito  the  final  reduced  denominator). 
■Player  B  twirls  spinners  for  Player  A, 
etc. 


3.  Have  the  children  prepare 
their  own  pictorial  and/or  numeric 
pattern  puzzles  for  exchange  with 
other  classmates,  groups,  or  classes  in 
the  school. 


USING  THE  BOOK 

Using  the  overhead  projector  and  the 
“Fraction  Tower”,  ask  the  students  to 
find  all  the  fractions  equivalent  to  y. 

List  these. 

Example 


Colour  all  5  fractions  blue. 

Suggest  that  they  continue 
finding  equivalent  fractions,  working 
from  the  top  down . 

Example 

Next  y,  then  y,  then  y,  then  y,  etc. 

Use  a  different  colour  for  each  group 
of  equivalents. 

Show  how  the  fractions  are 
selected  for  Exercise  4(b)  so  that 
negative  rational  answers  are  avoided. 

This  activity  summarizes  the 
concept  of  equivalent  fractions, 
addition  and  subtraction  of  like  and 
unlike  fractions,  and  involves  some 
pattern  problem-solving  techniques. 

Assign  all  the  exercises  on  pages 
198  and  199.  Be  available  to  assist  the 
students  with  the  purpose  of  each 
question.  Be  careful  not  to  do  the 
thinking  for  them. 


ACTIVITIES 

1.  Prepare  pictorial  fraction  puzzles 
as  shown.  Have  the  students  identify 
the  pattern  and  predict  what  the  next 
picture  should  be. 

(a)  I  I  I  I  I  I  I  I  I  I  I  I  rTT~ 


2.  Prepare  numeric  fraction 
puzzles  for  completion  by  students. 

(a)  l|,  3|,  5|,-^ _ , _ 

(b)  2|,  |,  4y,  y,  6|,-^ _ , 


etc. 
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OBJECTIVE 

To  express  fractions  whose 

denominators  are  10,  100,  1000, 
or  10  000  as  decimals 


PACING 

Level  A  1-15,  21,  22 
Level  B  1-24 
Level  C  6-26 


MATERIALS 

a  large  decimal  place-value  chart  and 
cards  with  the  digits  0  through  9 


BACKGROUND 

When  expressing  quantities  less  than 
1  whole  as  decimals,  write  a  zero  in 
the  unit’s  column  preceding  the 
decimal  point. 

Example 


i_ 

10 

57 

100 


==  0.7 
=  0.57 


SUGGESTIONS 

Initial  Activity  Using  the  large  place- 
value  chart,  review  what  decimals  such 
as  0.3,  0.36,  and  0.365  mean  so  that 
students  are  reminded  that  the  first 
column  is  tenths,  the  second  is 
hundredths,  the  third  is  thousandths, 
and  the  fourth  is  ten  thousandths. 

Place  some  decimal  amounts  on 
the  place-value  chart  and  have 
students  read  the  amounts. 


1 


USING  THE  BOOK 

Show  each  of  the  fractions  in  the 
display  on  the  large  place-value  chart. 

For  “ explain  why  the  seven  is  in 
the  hundredth’s  column. 


For 


58 


w.  =  0-07 


jQQQQ,  explain  why  the  eight  is  in 
the  ten  thousandth’s  column. 

58 


10  000 


=  0.0058 


I 


Remind  the  students  that,  whether  we 
write  or  0.525,  we  are  expressing 
the  same  amount. 

Assign  the  exercises. 


ACTIVITIES 

1.  See  “The  P.V.  Game’’  as  described 
in  the  Activity  Reservoir.  Use  blanks 

such  as _ . _ and  have  as 

the  object,  to  make  the  smallest  in 
value  number  possible. 


2.  Have  the  students  challenge 
and  test  each  other  by  having  them 
prepare  pie  plate  punch  cards  as 
shown. 


Front 


Holes  made 
with 
paper 
punch. 

Answers  may 
be  located  by 
poking  a  pencil 
through  the  appropriate 
hole. 


Back 


3.  See  “Football”  as  described  in 
the  Activity  Reservoir.  Use  cards 
which  briefly  review  the  fraction  skills 
covered  so  far  (i.e.,  recognition,  simple 
addition  and  subtraction  (use  like 


denominators),  equivalent  fractions, 
reducing  fractions,  improper  and 
mixed  fractions,  and  fraction -deciml 
equivalence). 

EXTRA  PRACTICE 

Express  as  decimal  fractions.  I 


1. 

3 

100 

2. 

71 

100 

3  ^ 

*  1000 

4. 

29 

5. 

735 

6 

10  000 

10  000 

’  1000 

7. 

8325 

8. 

739 

Q  15 

100 

10  000 

10  000 

10. 

53 

10  000 


200 


Adding  and  Subtracting  Decimals 


0,7  +  0.3816  +  0925  +  0.93  +  0.321  48 

Remember 
Adding  and 
subtracting  decimals 
is  like  adding  and 
subtracting  whole  numbers. 


0.938  47  -  0.725  46 


Always  line  up  the  decimal  points  to  maintain  the 
correct  decimal-place  values. 


c 

1  1 

7 

c 

381 

6 

*  0 

925 

0 

93 

-F  0 

321 

48 

3 

258 

08 

-  0 

938 

47 

1 

o 

725 

46 

0 

213 
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Exercises 

Solve 

^  0  92  -I-  0.71  -f  0  32  I.^IB 
4.  0.673  -  0.128  t).  545 

7.  0.7  -h  0,389  +  0.9513  , 

a.o4o3 

$12.93  -  S6.17$Ufe 


to. 

13, 


0.638  42  -t-  0,270  547^ 

0.908  4fc7 


• 

0,85  -  0  16  0.((>9  3. 

0.783  -F  0.123  +  0.857 

5. 

0.94  4-  0.5  +  0.71  2.15  6. 

0  5371  -  0  28  0.257/ 

8. 

0  63  -  0  318  <3.3l£  9. 

$16.75  -F  $3  65  420.40 

11. 

$52.03  -F  $2.08  4^4.11  12. 

$20  1  5  -  $13  85  $fc.30 

14. 

0.9352  -  0  2519  O.ioSiS 

■*•15.  0.1235  +  0.73  +  0  827  19  -I-  8.3451  +  0.579  864  +■  0.325  074  (O.^^SO  7^8 


16. 


Calculate  the  total  cost  of 
new  spring  clothes. 


Shirt 

Jeans 

Socks 

Shoes 

Sweater 


—  S  7.95 

—  S24  95 

—  $  3.50 

—  $18.75 

—  S  16.95 


17.  Four  $20  bills  were  used  to  pay  for  the 
clothes  in  Exercise  16. 

What  was  the  change?  ^-j,qo 
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ACTIVITIES 

1.  Prepare  a  “Sum  Fun”  activity  card: 


(a)  Write  all  the  decimal 
numbers  from  Exercises  1 
through  12  on  a  small  card, 
(1  decimal  number  per  card) 


^  (b)  Shuffle  the  cards.  Select  3. 
j  Calculate  the  sum. 

1  (c)  Create  and  solve  as  many 
i  questions  as  you  can. 

I  (d)  Check  your  answers  using  a 
calculator. 


0.71 


0.92 


2.  See  the  “Flippin’  Subtraction” 
idea  described  as  Activity  3  on  page  9. 

3.  Use  catalogues  from  local 
department  stores.  Have  the  students 
(without  pencil  or  paper)  try  to  select 

5  items  that  will  yield  a  total  closest  to 
$200.00  (without  tax).  Have  them 
check  their  selections. 


OBJECTIVE 

To  review  the  addition  and  subtraction 
of  decimals 

PACING 

Level  A  1-14,16 
Level B  7-17 
Level  C  7-17 

MATERIALS 

graph  paper 

BACKGROUND 

This  page  reviews  the  concepts  first 
presented  on  pages  6  to  9.  This 
exercise  should  be  done  in  conjuction 
with  page  200  as  a  joint  assignment  to 
review  equivalence,  place  value,  and 
addition  and  subtraction. 

SUGGESTIONS 

Initial  Activi^  “Anna  wrote  4 
cheques  during  the  month  of 
February;  $1.87,  $8.70,  $12.05,  and 
$3.99.  Calculate  the  total  of  all 
cheques  written.” 

Ask  students  how  they  would 
solve  this  problem.  What  are  some 
mistakes  that  could  be  made? 

Solve  the  problem  cooperatively. 
Example 
12  2 

$  1.87  Discuss  reaxoni  why 
8.70  the  decimal  points 

12.05  are  aligned. 

+  3.99 

$26.61 

USING  THE  BOOK 

Have  the  students:  (a)  cover  up  the 
solutions  to  the  2  examples  in  the 
display;  (b)  write  both  questions  in  a 
vertical  format  and  calculate  the 
answers;  and  (c)  check  their  answers 
with  those  in  the  display. 

Assign  the  exercises.  You  may 
wish  to  have  the  exercises  completed 
on  graph  paper.  Working  on  grids 
with  these  types  of  computations  helps 
keep  work  legible  and  organized. 


I 

i 

I 

i 
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The  Greenhouse  Manager 


1  2  flats  of  carnations. 

3'^  flats  of  petunicis. 

How  many  flats  of  carnations  and  petunias  together? 

1 1  fo 

■f  3  . . 4-  3 

4:^. 


There  are  4, t, flats  of  carnations  and  petunias. 


Exercises 

Copy  and  complete. 


t  ■;=  '• 

-  2  4 

=  5-* 

=  2,’., 

#  3- 

-  2s  =  2" 

10 

<i 

.....  ^ 

3" 

“T: 

/5 

4.  2l 

5.  5; 

6. 

5! 

•> 

•+■  4  ■. 

-  3 ; 

+  4 ' 

- 1 

zo 

“  2  A 
& 

. 71  or  It 

10  5 

/O 

09 

ro 

9.  1 8 

10, 

11  ;  11. 

b 

12* 

+  7,: 

- 

+  8; 

6  1 

12 

12.  The  manager  had  3  rows  of  pink  alyssum  and  2  ’  rows  of  blue  alyssum. 
How  many  rows  of  alyssum  in  all  does  the  manager  have'i’  5  ^ 

13.  There  are  6^  flats  of  marigolds.  The  manager  sold  2  flats  of  mangolds. 
How  many  flats  of  marigolds  were  left? 
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OBJECTIVE 

To  add  and  subtract  without 
regrouping  mixed  numerals 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11  —  71,  75. 

BFA  PROB.  SOLVING  LAB  11  —  134. 

BACKGROUND 

See  the  Career  Awareness  notes  in  the 
Chapter  Overview,  page  184. 

A  flat  is  a.  square  low  box  which 
contains  a  number  of  potted  flowers 
or  plants. 

SUGGESTIONS 

Initial  Activity  Review  addition  of 
unlike  fractions  using  the  example: 

y  +  y .  Show  how  the  common 
denominator  is  determined. 

Record  the  solution: 

J_  —  A 
2  ~  10 


10 


USING  THE  BOOK 

Discuss  the  problem  in  the  display  at 
the  top  of  the  page.  Determine  that 
addition  is  required. 

Compare  the  solution  of  1  y  +  3y 

to  the  above  solution. 

(a)  The  common  denominators  are  the 
same. 

(b)  The  fraction  equivalents  are  the 
same. 

Hence  l|=l| 

_U  T  2  _  ,4 


Steps: 

(1)  Form  equivalent  common  fractions. 

(2)  Add  fractional  parts. 

(3)  Add  whole  numbers. 

Before  assigning  the  exercises, 
complete  Exercises  1  and  2  orally. 

ACTIVITIES 

1.  Have  the  children  design  a  problem 
involving  mixed  numerals  about 
“Things  That  Grow”. 


2.  Have  the  children  design  a 
problem  involving  mixed  numerals 
about  a  hobby.  For  each  of  the 
problems  have  the  children: 

(a)  write  solutions  for  both  of  the 
problems  that  were  designed; 

(b)  write  each  problem  on  a  file  card 
and  sign  their  name  to  the  card. 

Put  problems  in  a  file  for  sharing. 

3.  Prepare  a  deck  of  about  25 
cards,  each  one  showing  a  reduced 

mixed  numeral  (i.e.,  1  y ,  2y,  7^,  etc.). 
Shuffle  the  deck  and  deal  3  cards  per 


player  (3  to  6).  On  the  word  “Go!” 
have  players  (a)  arrange  them  in  ordeii 
smallest  to  largest  and  (b)  write  an 
equivalent  mixed  numeral  for  each 

(i.e.,  ly,  2^,  7^).  The  first  player  to 

meet  both  requirements  (a)  and  (b) 
scores  1  point.  The  first  player  to 
score  five  points  overall  is  the  winner. 

EXTRA  PRACTICE 

Select  and  solve  2  problems  from  the 
file  described  in  Activities. 
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II 


L 


The  Science  Fair 


Jennifer  made  a  model  of  a  volcano  for  the  science  fair.  She  spent  3^  h  making  the  plaster 
model  on  Saturday  and  2  h  painting  it  on  Monday. 

Hov.'  much  time  did  she  spend  on  her  project? 


3 

1  b 

(  Thilli' 

+  2; 

=  2- 

U;'=5,4  JT- 

5:;'=  6/. 

s  ^ 

Jennifer  spent  6^',  h  on  the  project. 


Exercises 

Add 


+  3. 


2;. 

3; 


h 


5, 


5 


I/O 


Id 


4- 

is 


3 
5  ■ 

QIL 

'30 


I/O 
1.? 

I 

4 


3^;  =  3; 


+  2 ;  =  2.3 


bi 


+  3  ’ 


fci- 

40 

2,1 

1- 


4— 

<20 


9. 


^  2 


'30 


8 

-f-  3  I 

H 


6. 


10. 


2 

+  2I 

1 ; 
+  4; 


*11.  Duncan  spent  3  '  h  on  Monday,  2‘;  h  on  Tuesday,  and  1  ^  h  on  Wednesday  making 
his  science-fair  project 

How  long  did  he  spend  making  his  project?  j  5_  ^ 
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OBJECTIVE 

To  add  mixed  numerals  and  express 
the  answer  as  a  mixed  numeral 

PACING 

Level  A  1-10 
Level  B  1-10 
Level  C  All 

MATERIALS 

6  large  cutouts  in  the  shape  of  “one” 
like  this: 


Acetate  “pies” 
suggested  on 
page  197. 


RELATED  AIDS 

BFA  COMP  LAB  11  —  73. 


SUGGESTIONS 

Initial  Activity  Review  fractions 
equivalent  to  one  whole  using  the 
acetate  “pies”  on  the  overhead 
projector.  Be  sure  to: 


(a)  Ask,  “How  many  quarters  in  one 
whole?’  ©  ^  =  1.  Prepare  one  of 

the  cut-out  “ones”  to  show: 

(b)  Show  y  =  1  and  y  =  1  using  pies 
and  “ones”  cutouts. 


USING  THE  BOOK 

Discuss  the  volcano  model  problem 
and  demonstrate  the  solution  using 
the  cut-out  “ones”  if  necessary. 
Emphasize  that  the  fraction 

component  m  5  (i.e.,  )  is  improper 

and  that  it  can  be  changed  to  y| 

(which  equals  1)  with  j-  left  over. 


Therefore  5  77  =  5  + 


=  6  + 


7_ 

IS 


To  ensure  that  the  students 
understand,  have  them  express  these 
as  simplified  mixed  numerals: 


(a)  l| 

(b)3j 

(c)2|| 

'“'sg 

(e)6f 

(D  3| 

Answers: 

(a)2i. 

(b)4| 

(c)3A 

,  (d)  6 

(e)  7| 

If  necessary,  complete  Exercises  1 
and  2  orally  before  assigning  the 
exercises. 


ACTIVITIES 

1.  Have  the  children  supply  the 
correct  numerals  for  such  puzzles  as: 


(b)  2f=B^ 


2.  Use  a  checker  or  chessboard 
and  a  coin  to  play  “Flippin’  Mixed 
Addition”.  Write  mixed  numerals  as 
shown  on  slips  of  paper. 


(c)  Ask, 
whole?” 


“How  many  fifteenths  in  one 


Players  take  turns  flipping  a  coin  and 
moving  a  chess  or  checker  piece  one 
space  forward  to  the  right  for  heads 
and  one  space  forward  to  the  left  for 
tails.  When  a  player  arrives  at  a 
number,  it  becomes  his/her  score  and 
is  added  to  that  player’s  cumulative 
total.  The  player  with  the  greatest 
total  after  a  predetermined  number  of 
trips  across  the  board  wins. 

3.  Have  the  children  try  a 
creative  problem-solving  assignment 
such  as: 

(Continued  on  page  212) 


Start 
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OBJECTIVE 

To  subtract  mixed  numerals  (with 
regrouping) 

PACING 

Level  A  1-8 

Level  B  1-5,  7,  8,  10-12 

Level  C  All 

RELATED  AIDS 

HMS  — DM48. 

BFA  COMP  LAB  11  —  75. 

SUGGESTIONS 

Initial  Activity  Give  this  question  to 
the  students  to  solve.  (Allow  3  min.) 

3—  -  1  -  =  ■? 

Ask  if  there  are  any  problems.  Elicit 
such  responses  as: 

“I  can’t  take  ~  from 

D  0 

“I  don’t  have  enough  sixths  on  top.” 
etc. 

Show  that  regrouping  is  required. 

3t  =34  =2x 

2  6  6 

-1^  =1^  =1^ 

3  6  ^6 


Borrow  1  whole  from  the  3,  leaving 
2  wholes.  The  1  borrowed  is  equivalent 
to  4  so  3  -f  becomes  2  +  4  o**  2-^. 

Remind  the  children  that  1  whole 


equals 

2 


10  27  M  ^ 
6  ’  10’  12’  20’  30 


,  etc. 


-li 


Building  Models 


Clover  spent  63  h  building  her  model,  and  Stephanie  spent  3,^  h  making  her  project 
How  much  longer  did  Clover  spend? 

In  this  example,  regrouping  is  required. 


5]  = 

O  4  — 


Clover  spent  1  h  longer  on  her  project. 


Exercises 

Subtract.  (Use  regrouping  when  required.) 


• 

8.!  = 

84=7;2 

j2  _  ._  0*^® 

-  2  !  = 

2  =  2  ^ 

^12  !2 

S-S'e 

^"■20 

• 

9u) 

4, 

8: 

5.  6'*  6. 

5; 

-3; 

-2; 

-35 

-  24 

^to 

Pil 

^2A- 

Pia. 

‘-30 

7. 

12; 

8. 

9.  ■  1  3  ‘  10. 

-  4“ 

-  9  ’ 

-  .8; 

-  38 

54 

*8 

40 

11.  Which  question  did  not  involve  regrouping?  Why  not?-^,^  minuen^l  greater  -tV>an 

safe-ferabervl . 

'^12.  Scott,  Sandra,  and  Gina  worked  as  a  group  on  a  science  model.  Scott  worked  3  ^  h, 
Sandra  worked  2  !  h,  and  Gina  worked  6  :?  h. 

•it, 

How  much  longer  did  Gina  work  than  Scott  and  Sandra  combined?  l^W 
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USING  THE  BOOK 

Explain  the  regrouping  step  in  the 
display  problem  at  the  top  of  the  page 
and  in  Exercises  1  and  2  of  the 
exercises. 

Example 


Display:  5 


15 


(4  +j|)+  ^ 


15 


Exercise  1 


4  (  15  A  ) 

^  ^  M5  15'' 

=  4^ 

15 


7  (  —  +  — ) 
'  M2  '  12'' 


=  7 


15 

12 


Exercise  2: 


7|=(6+i)  +  | 

-6  +  (i+|) 


Assign  the  exercises.  Encourage 
the  students  to  follow  the  model 
solutions  in  the  display  and  in 
Exercises  1  and  2. 

ACTIVITIES 

1.  See  the  “Fraction  Cards”  ideas 
described  in  the  Activity  Reservoir. 
Note  especially  the  “Fraction  Snap” 
idea.  Use  cards  such  as: 


67 

5  — 

2 

8y 

7J 

etc. 


2.  Have  the  students  prepare 
puzzles  such  as  these  for  exchange 
with  classmates: 


3^  = 


't  = 


etc. 


3.  Use  the  card  sets  supplied  for 
Activity  1  to  play  “Concentration”. 

EXTRA  PRACTICE 

Regroup  each  of  these  mixed 
numerals  so  that  the  whole  number  is 
one  less. 

Example 

n  3  _  r  1  _ ^ 

^  \0~  ^  10  '  10 

=  6  +  (t?  +  ^) 

—  A  >5 
-^10 


1.  5| 

2.  8| 

3. 

4t 

4. 

3^ 

8 

6.  15^ 

7. 

IOt 

4 

8. 

A  8 

9.  3^ 

10.  6~ 

24 
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OBJECTIVE 

To  multiply  whole  numbers  by 
fractions 

PACING 

Level  A  1-21 
Level  B  All 
Level  C  4-25 

MATERIALS 

centimetre  cubes  (bingo  chips),  an 
overhead  projector 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  135. 

BACKGROUND 

Review  the  fact  that  whole  numbers 
can  be  expressed  as  7  or  y  or  3  or  y, 
etc. 


SUGGESTIONS 

Initial  Activity  Using  the  centimetre 
cubes  (bingo  chips)  on  the  overhead 
projector,  demonstrate  some  parts  of 
groups. 

Example 


=  2 

O 

o 

o 

=  4 

l£j 

o 

o 

Divide 

6 

into 
3  equal 
groups. 


USING  THE  BOOK 

Read  through  the  Trophy  Shop 
example  at  the  top  of  the  page. 

Discuss  why  y  of  6  equals  4.  Point 

out  that  this  information  is  shown 
using  pictures  (at  the  left  of  the  page) 
and  numbers  (at  the  right  of  the  page). 

Identify  and  record  on  the  chalk¬ 
board,  the  steps  involved  in 
multiplying  fractions  and  whole 
numbers: 

1.  Change  the  whole  number  to  a 
fraction  expressed  over  1 ; 

2.  Multiply  numerators; 

3.  Multiply  denominators; 

4.  Reduce  by  dividing  the  denominator 
into  the  numerator. 

Point  out  that  “of’  still  means 
“multiply”  (just  as  it  did  on  page  71) 
and  that  the  fraction  line  in  the 
fractions  to  be  reduced  means 
“divide”. 

Complete  Exercises  1,  2,  and  if 
,  necessary,  3  orally  before  assigning  the 
exercises.  Have  those  children  who 
need  to,  refer  to  the  steps  which  are 


listed  for  them  on  the  chalkboard. 

Advise  the  children  that  their 
answers  for  Exercises  22  to  25  will  be 
“surprising”.  Ask:  “What  is 
surprising?”  [The  answers  are  greater 
than  the  whole  numbers  that  they 
started  with.]  and  “Why  is  this  so?” 
[They  were  multiplying  by  improper 
fractions,  i.e.,  fractions  greater  than 
one.] 

ACTIVITIES 

1.  Play  “Bingo”  as  described  in  the 
Activity  Reservoir.  Have  the  children 
write  these  24  numbers  randomly  on 
their  blank  Bingo  sheets:  2,  3,  3,  3,  3, 
4,  4,  6,  6,  8,  8,  9,  9,  12,  12,  14,  14,  14, 
15,  15,  15,  20,  21,  30.  Call  out 
(randomly)  Exercises  2  to  25  from  this 

page  (i.e.,  y  X  15;  y  X  12;  etc.).  Have 

the  children  cross  off  one 
corresponding  answer  on  their  grid 

(i.e.,  call  y  X  15,  cross  out  one  3,  not 

all  four  of  them). 

2.  See  the  “500  Grand”  idea  in 
the  Activity  Reservoir.  Change  the 


iof  12  =  3 

□ 

□ 

□ 

□ 

Tof  12  =  9 

□ 

□ 

□ 

□ 

4 

□ 

□ 

□ 

□ 

LJ 

1  ±  ±  J. 

4  4  4  4 


Divide 
12 
into 
4  equal 
groups. 


Provide  pairs  of  students  with  bingo 
chips.  Assign  a  problem.  One  student 
illustrates  it  as  shown,  the  second 
writes  and  solves  a  corresponding 
number  sentence. 


grid  to  show  the  likes  of  “  y  X  20”, 

“y  X  40”,  “y  X  18”,  etc.,  at  various 

coordinate  locations.  Have  the  players 
roll  both  dice  once  to  yield  a  location, 
compute  the  question,  and  add  the 
answer  to  their  point  total.  The  player 
with  the  greatest  total  after  a 
predetermined  number  of  turns  wins. 


205 


OBJECTIVE 

To  multiply  fractions  by  whole 
numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

acetate  “pies”  from  page  197 

RELATED  AIDS 

BFA  COMP  LAB  11  —  76. 

BACKGROUND 

Even  though  the  calculation  of  the 
answers  is  similar  to  the  work  on  page 
205,  the  context  of  these  examples  is 
quite  different. 

On  page  205,  fractional  parts  of 
whole  amounts  were  determined 
(dividing  the  whole  into  groups). 

On  this  page  (page  206),  whole 
sets  of  fractional  parts  are  being 
combined.  (Here  we  are  reminded  that 
multiplication  is  like  repeated 
addition.) 

SUGGESTIONS 

Initial  Activity  Using  the  “pies”  on 
the  overhead  projector  show: 

(a)  3  groups  of  ^  or  3  X 

Total:  I 

±11 

444 

2 

(b)  3  groups  of  y. 

3  3  3 

Show  the  calculated  answers  to  the 
above. 

(a)  3  X  I  =  I  X  y 

_  y 

4 

(b)  3  X  y  =  y  X  y 

_  y 
3 

=  0 

USING  THE  BOOK 

Discuss  the  two  problems  at  the  top  of 
the  page. 

Note  that  there  are  3  groups  of 
y  a  block  of  clay. 


The  Art  Class 

Each  student  used  ^  block  of  modelling  day. 

'  1  3 

How  much  did  3  students  use?  3  X  y  =  ^  X 


They  used  1  ,  blocks  in  all. 


or  1 


2 


Gabrielle  used  jar  of  4  different  colours  of  tempera  paint, 

?  a  ^  Q-  ^  ' 

4  X  ■■ 


How  much  did  she  use  in  ail? 


8 

5 


She  used  1  I  jars  in  all. 


or 


Exercises 


Compute  as  above. 


•^4 

5, 

3 

x 

.3 

li 

6. 

2 

X 

1  i 

10  or  5  7. 

*7 

f 

X 

'  3r 

8.  3 

x  :■ 

.‘i 

2. 

9. 

6 

X 

4 

10. 

4 

X  B 

2|^r2pi. 

3 

X 

1^0  ^^0 

12.  7 

X  " 

0 

13. 

2 

X 

•9 

10 

1  ^ 

1  Jo  or 

II 

14. 

5 

X  ^ 

^  15. 

4 

X 

s  3  for  3  2 

16.  How  many  balls  of  cord  should  the  art  teacher  order  for  the  school  macrame  display? 
There  are  36  art  students,  and  errch  will  use  about  *  of  a  ball.  £4- 
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Note  that  Gabrielle  used  4  groups 
of  y  of  a  jar  (i.e.,  the  parts  of  the  jars 
which  are  empty  or  unshaded). 
4X|=|X| 

Assign  the  exercises.  Encourage 
the  students  to  follow  the  steps  as 
illustrated  in  the  display  and  in 
Exercises  1  to  3. 

ACTIVITIES 

1.  “Multiplication  Race”.  (A  game 
for  2  players) 

(a)  Copy  2  of  each  numeral  on  a  red 
card: 

1,  2,  3,  4,  5,  6,  7,  8,  9,  10. 

(b)  Copy  1  of  each  fraction  on  a  green 

card-  11111111 
2’  3’  3’  4’  4’  5’  5’  S’ 

±-LA±_3.AJ_±i.±A 

5’6’6’8’8’8’8’9’9’9’9’ 

JL  A  J-  A  Z  onH  1 

9  ’  9  ’  10’  10’  10’  10' 

(c)  Place  cards  in  2  decks. 

(d)  Each  player  picks  up  a  red  and 


green  card,  and  writes  the  product 
of  the  2  cards. 

(e)  Each  player  repeats  the  above  to 
calculate  more  products. 

(f)  The  winner  is  the  first  player  with 
5  correct  products. 

(g)  One  error  and  the  other  player  wins 

Questions  should  be  recorded  as: 


7  X  y  =  y  or  5y, 


given  these  cards: 


7 

3^ 

4 

Red  Green 

2.  See  Activity  2  on  page  205. 

3.  See  “Square  It”  as  described 
in  the  Activity  Reservoir.  Instead  of 
whole  numbers  showing  in  the  squares 
on  the  dot  paper,  use  quantities  such 

as  2  X  ,  etc.  Players  must  compute 

these  expressions  to  find  out  what 
their  score  will  be. 
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Missing  Fractions 


When  Jackie  tound  her  exercise  book,  which  had  been  lo.st  for  a  week,  she  noticed  that 
some  tractions  were  covered  up  by  water  marks. 

2  3  si# 

\s-i- 

3.  3  3  4  -  3 


4 

8 


9  '  3 

She  was  able  to  figure  out  the  mssina  fractions 


Exercises 

Find  the  missina  fractions  (Express  answers  in  lowest  terms.! 

4  ^ 


I 

1 


5  X 

/s 


■  4 

I 


i 

-  S> 


2 

5 


4.  ■  -f 


8. 


\ 


2- 

IS 

10  ■  i 


Solve  lor  n  in  represents  the  rnissinri  fraction  i 

"  "  “  ■'  = 

n  -  i  n  =  ■ 


14. 


17. 


i  1 

10  or  2 

±  1 
IZ  or  3 


15.  X  n  -  „ 
18.  ■  X  n  - 


Solve  lor  n  (Use  common  denominators  ) 
20,  ,+  n  —  ,  ^  21.  n 


+  r,  =  ' '  ^  z 

15  or  5 


23.  '  -Ir 


u» 


2.4.  ,  F  n  -.  1 


k.  1 

lO  or  5 


4 

Z  or  2. 


Zo 


3l 

4 
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USING  THE  BOOK 

Look  at  the  four  questions  in  the 
display  and  have  students  suggest 
:5ome  fractional  solutions  for  the 
missing  fractions. 

Possible  solutions: 


■  =  T 
because 
J-  A  —  i. 

3  3  3 

Inspection 


+ 

'3  3 


or 


Using  inverse 
operations 

4.  ■  X  4  =  I 
Think:  3  times  What  times  4 


3.  3  X  ■  =  4 


what  =  y . 

■  =  T 
because 

i-  V  -L_  A 
1^2  2  • 

Inspection 


equals 


because 

A  Y  A  =  ± 
3^1  3 

Inspection 


Before  assigning  the  exercises, 
demonstrate  two  solutions  for  Exercise 
11. 


+To  =  To 
6 

”  =To 
because 

A  4-  A  —  A 
10  10  10 

Inspection 


_L  1  7 

«  +  To  = 


10 


or 


1 _ i_  _ 

10  10 


10 


n 


Inverse 

Operations 


Assign  the  exercises. 

ACTIVITIES 

1.  “What’s  My  Fraction?”  Have 
students  (a)  write  5  true  addition  or 
subtraction  statements  involving 
fractions;  (b)  replace  either  the  first  or 
second  fraction  with  an  “n”, 

e.g.,  +  T  =  ■!■  becomes 

n  +  |-=|-orA  +  n  =  |-;(c)  write 

the  5  equations  thus  formed  on  a  file 
card,  sign  their  names  to  it,  and  place 
it  in  a  central  file  for  sharing. 

2.  See  the  “Fraction  Cards”  ideas 
in  the  Activity  Reservoir. 

3.  Have  the  children  prepare 
punch  cards  as  described  in  Activity  2, 
page  186.  Have  them  use  equations  of 
the  sort  shown  on  this  page. 


OBJECTIVE 

To  solve  equations  involving  fractions 

PACING 

Level  A  1-15 
Level  B  1-19 
Level  C  All 

BACKGROUND 

This  exercise  encourages  the  guessing 
and  inspection  method  for  solving 
equations  and  a  technique  involving 
number  properties  and  inverse 
operations. 

SUGGESTIONS 

Initial  Activity  On  the  overhead 
projector  or  the  chalkboard  show 
these  questions. 

(a)  ■  +  3  =  8 

Ask:  “What  number  goes  in  the 
box  to  make  this  equation  true?” 

■  =  5 

because  5  +  3  =  8. 

(b)  ■-5  =  2 

Ask:  “What  number  goes  in  the 
box  to  make  this  equation  true?” 

■  =  7 

because  7-5  =  2. 

Point  out  that  this  “guess  and 
test”  approach  is  called  solving 
equations  by  inspection.  It  is  a  very 
useful  technique. 

Inverse  operations  could  also  be 
used.  Addition  and  subtraction  are 
inverse  operations. 

Show  related  true  statements. 

5  +  3  =  8  and  8-3  =  5 

7-5  =  2  and  2  +  5  =  7 
These  inverse  relationships  can  be 
used  to  solve  equations. 

n  +  3  =  8  and  8  -  3  =  tz 

n  -  5  =  2  and  2  +  5  =  n 


Thusw  =5. 

Thusn  =  7. 


EXTRA  PRACTICE 

Have  each  student  solve  10  equations 
which  were  designed  by  2  of  his  or  her 
classmates. 
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OBJECTIVE 

To  multiply  a  fraction  by  a  fraction 

PACING 

Level  A  1-14,  19 
Level  B  All 
Level  C  All 

MATERIALS 

transparencies  as  described  on  page  188 

RELATED  AIDS 

HMS  — DM49. 

BFA  COMP  LAB  11  —  77. 

SUGGESTIONS 

Initial  Activity  Use  a  water  colour 
marker  to  colour  in  the  fully  clear 
transparencies  described  on  page  188 
to  show: 


Half  Third  Fourth 

Overlay  these  newly  coloured 
transparencies  on  top  of  the  other 
originally  coloured  transparencies  to 

show  that  y  of  y  is  y . 

Example 


Repeat  this  for  various  other 
combinations,  showing  that,  by 
watching  for  the  double  shaded 

portions,  y  of  y  IS  y,  y  of  y  IS 

y  of  y  is  y ,  etc.  Once  these  are 

shown  graphically,  relate  them  to  the 
numerical  calculations.  Emphasize 
that,  when  multiplying  fractions, 
simply  multiply  numerators  together 
and  denominators  together  to  yield  the 
product. 

USING  THE  BOOK 

Read  through  the  pizza  example  at 
the  top  of  the  page.  Point  out  that,  as 
Gail  and  Bryan  each  take  their  one 
half  of  what’s  left  (i.e.,  that  they 

are  in  fact  each  receiving  one  half 
of  three  fourths  or  y  X  y  or  of  the 
original  pizza. 

Complete  Exercises  1  and  2  orally, 
relating  the  graphic  to  the  numeric 
representations.  Emphasize  again  that 
numerators  are  multiplied  together  and 


The  Pizza  Party 


Bryan  and  Gail  were  late,  y  of  a  rectangular  pizza  was  saved  for  them.  They  each  ate-yof  that.. 
What  part  of  a  whole  pizza  did  Bryan  eat’ 


13^1X3 
2  4,  2'  X  4 

3 

8 


Bryan  ate  of  a  rectangular  pizza, 
o 


Exercises 

Compute. 

A  of 


X 


2  S 

■  i 

■  lO 


•  ;  of  j  = .;  X  “ 

I  a 


i 

"|2« 


or 


■  4- 

■  1. 

■  4 


'==f 

1 

( 

1  ^ 

i*  ‘  j  ^ 

4  1 

*  .  /| 

» X .  r  V 

t" 

d 

t; 

4  2 

5 

3 

10 

3 

zo 

5. 

3 

of 

3 

6. 

7  ^  of 

5 

8.  i  of 

7 

1 

9. 

3 

of 

3 

^  ( 

10, 

4 

24 

10 

40 

3 

4 

(2  or  2. 

11.  ;  X 

5 

5 

12.  ’  X 

9 

9 

13. 

.-7 

X 

3 

20  z 

14. 

6 

3 

10 

30 

6 

30  3 

15.  ~  X 

5 

3’ 

5 

to 

16.  3  X 

7 

5 

1 

75 

17, 

3 

X 

c. 

4 

10  ^ 

(2  or  le 

18. 

of  3  3.  > 

3  5  isors 


3  of  2  —  i- 

4  3  a  or  Z 


X  ^  ^  J_ 

3  30  or  $ 


X  ^ 


5- 

s  or  I  $ 


19.  A  large  motorcycle  has  as  much  mass  as  the  pizza-delivery  car. 

The  car  has  a  mass  of  1 1, 

What  is  the  mass  of  the  motorcycle?  —  x 

10  t- 

20,  A  motorcycle  has  a  mass  of  /jT  A  racing  bicycle  has  a  mass  that  is  |  as  much. 

What  is  the  mass  of  the  bicycle?  _L  , 

S4  t 
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denominators  are  multiplied  by  each 
other. 

Assign  the  exercises.  You  may 
wish  to  allow  unreduced  answers  at 
this  point  to  help  emphasize  the 
arithmetic  process  and  reduce  possible 
confusion  (e.g..  Exercises  6,  9,  10,  12 
to  14,  17  to  20).  The  answer  for 
Exercise  18  will  be  greater  than  1. 

ACTIVITIES 

1.  Have  the  children  play 
“Multiplication  Madness”.  (A  game 
for  2  or  3  players) 

(a)  Create  a  set  of  fraction  cards 
containing  2  each  of: 

2’  3’  3’  4’  4’  5’  5’  5’  5’ 

6’  6’  8’  8’  8’  8’  9’  9’  9’ 

A  Z  A  ±  i.  Z  and-5- 
9  ’  9  ’  9  ’  10’  10’  10’  10’ 

(b)  Shuffle  the  cards. 

(c)  Each  player  selects  3  pairs  of  cards 
and  places  them  face  down. 

(d)  At  the  “Start”  signal,  each  player 


turns  over  a  pair  of  cards,  writes 
the  multiplication  question  using 
the  two  fractions,  and  calculates 
the  fully  reduced  answer. 

(e)  Repeat  this  until  all  3  reduced 
products  are  found. 

(f)  The  winner  is  the  first  person 
finished  with  all  answers  correct. 

2.  See  “500  Grand”  as  described 
in  the  Activity  Reservoir.  Replace  the 
numbers  in  the  grid  with  various 
fraction  amounts.  Have  the  players 
keep  a  cumulative  total  of  their  points 
(this  will  involve  addition  of  unlike 
fractions  too).  The  winner  is  the  player 
with  the  greatest  total  after  a 
predetermined  number  of  turns. 

EXTRA  PRACTICE 

Each  student  could  create  10 
questions  by  drawing  10  pairs  of 
fraction  cards,  copying  down  the 
questions,  and  finding  the  products. 
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Tumbling  Fractions 

Reciprocals  are  like  tumbling  fractions. 


The  reciprocal  of  is  —■ 
4  3 

The  reciprocal  of  -:r-  is  ■■■-■ 
o  A 


The  product  of  two  reciprocals  is  always  1 , 


3  v.±= 
4^3  12 


The  reciprocal  of  4  is 


K  4^14 

because  --  X  --  =  — 
1  4  4 


Exercises 

1,  Copy  and  complete  the  chart  for  each. 

3  2’’  f-S’l  6  S)' 


34  f 

4  ‘ 


Given  fraction 

Reciprocal 

Product  of  both 

2 

3 

2 

-  X  ^  ~  =  1 

3^2  6  ' 

3 

5 

1 

.4  X  '  =  ’  ?  =  1 

5  3  15  ' 

Solve  torn. 


•  "  X  f 

X  5  = 

1 

X  n  =  1 

n 

=  ■  J 

n  = 

■  3 

n  =  ■  2 

5.  -f  X  n 

II 

6, 

^  X  n 

=  1  iA 
7 

7. 

7 

'e 

X  n 

=  1  1 
7 

8,  f  X  n 

-1^ 

9.  6  X  n 

=  li 

10. 

4  X  n  ^ 

==  ^  T 

11. 

5 

p 

COjkO 

X 

=  n  1 

12.  f  X  ^ 

=  n  1 

7  w  6 

13.  g  X  y 

=  n  1 

14. 

n  X  3 

=  1  3 

15. 

n 

X  — 
^  8 

=  1  8 

16.  1 4  X  n 

=  U'i 
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OBJECTIVE 

To  introduce  reciprocals 

PACING 

Level  A  1-12 
Level  B  All 
Level  C  All 

MATERIALS 

flash  cards  showing  reciprocals:  y  on 
one  side,  y  on  the  other 

BACKGROUND 

Reciprocals  are  taught  so  that  the 
formal  algorithm  for  division  of 
fractions  can  be  presented. 

SUGGESTIONS 

Initial  Activity  Define  the  reciprocal 
using  examples  and  flash  cards. 

Note  that  the  product  of  2 
reciprocals  is  1.  Mention  that  any 
whole  number  can  be  expressed  as  a 
fraction  with  1  as  its  denominator. 

Thus  5  is  —  and  the  reciprocal  of 

l-T- 

USING  THE  BOOK 

Encourage  the  students  to  record  their 
reciprocals  in  a  chart.  This  overcomes 
a  common  error  when  students  write 

y  =  y  which  is  not  a  true  statement. 

Solving  the  equations  in  Exercises  2 
through  16  applies  the  students’ 
knowledge  of  reciprocals. 


ACTIVITIES 

;  1.  Arrange  working  teams  of  3  or  4 
;  students  to  help  in  the  preparation  of 
‘  “Reciprocal  Flash  Cards”.  Have  the 
students: 

'  (a)  Make  the  reciprocal  flash  cards 
using  black  and  coloured  magic 
i  markers. 

.  (b)  Write  all  the  fractions  from  the 
j  “Fraction  Tower”  on  page  198  on 
I  cards  using  a  black  felt  pen. 

^  (c)  Flip  each  card  over  and  write  the 
I  reciprocal  using  coloured  felt  pen. 

(d)  Write  the  whole  numbers  from  1 
through  10  on  cards. 

;  (e)  Write  the  reciprocals  of  the  whole 
'  numbers  on  the  flip  side  in  colour. 

'  Shuffle  the  cards  and  use  them  to 
drill  each  other,  or  teach  another 
'  group  about  reciprocals. 


2.  Use  the  cards  described  in 
Activity  1  to  play  “Flips”.  Players,  in 
twos,  should  each  hold  an  equal 
number  of  cards.  Players  take  turns 
calling  out  either  “match”  or  “no 
match”  as  both  simultaneously  flip  a 
card.  (Players  should  play  in  standing 
position,  releasing  their  cards  so  that 
they  flip  several  times  before  landing 
on  the  floor.)  If  both  cards  do  in  fact 
correspond  to  what  was  called  (i.e., 

match  —  y ,  y  or  y ,  y  or  not  match 

—  y,  y),  the  calling  player  wins  those 

cards.  If  the  cards  do  not  correspond 
to  what  was  called,  they  remain  on  the 
floor,  thereby  building  the  jackpot. 

The  winner  is  the  player  with  the  most 
cards  after  a  predetermined  number 
of  turns  or  amount  of  time. 
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OBJECTIVE 

To  divide  a  whole  number  by  a 

fraction  and  a  fraction  by  a  whole 
number 

PACING 

Level  A  1-10,  23 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM45  and  DM50. 

MATERIALS 

transparencies  showing  six 
and  12  a  which,  when  fit  together, 
show  two  ^ 

respectively 

BACKGROUND 

The  purpose  of  this  page  is  to  have 
students  visualize  how  many  fractional 
parts  are  in  a  whole  amount. 

Unit  fraction  amounts  are  easy. 
Example 

How  many  quarters  in  1?  [4] 
How  many  quarters  in  2?  [8] 


2  —  — 
^  •  4 


2- j  =  8 


SUGGESTIONS 


Division  Using  Reciprocals 


How  rnany-g's  of  a  pie  in  2  whole  pies'^ 


There  are  6  one  thirds  in  2, 
1 


1  ® 

•>  n  '5 

Therefore:  2 

Reciprocals  of  the  divisor  can  be  used  as  a  short  cut  when  dividing. 

For  3  y  write:  ^  X  t  12. 

4  1  I 


But:  2  X  Y  ""  6 


1 

3 


I  ^  1 


To  divide  by  a  fraction,  multiply  by  its  reciprocal 


Exercises 

Rewrite  each  division  question  as  a  multiplication  question  and  solve 


4.  4 


t  X 

# 

5  -  '  .  ^  X  ; 

0  3  -  ■  =  1  X 

■> 

■  20 

=•  ■  /o 

_  ■  15 

■  3 

=  *5 

Kj-'o 

5.  3  - 

^  =4|^6,  2  - 

,  5-, 

;  X  ’ 

^  -  2  Ix-L=A 

10.  o  -  3  5  xl  s 

5 

3  2  3 

8  3 

24 

I/O 


1T  !0  ^  2tL=  1  12. 

lO  Z  20 

15.  16, 

S  Z  10 

19.  9  -  f  =221  20. 

'  I  z  z 


“  2  1  -  1  13  <  2  " 

10  s' 10 

-  5  1x1  =  1  17  7  ^ 

8  S  40 

■“  2  ix  ^  21,  10 

lo  2  20 


14, 

IZ  S  Sb 
\  2.x  1=21  18, 

I  I 

;  i?x|=2522. 
I  z 


3 ± 
8^  3  24- 

2  ixl=l. 

8  2  lb 

3  lxl=± 
s  3  IS 


23,  A  group  of  campers  ate  5  dozen  eygs  for  breaklasi.  Each  camper  ate  ^  dozen  eggs. 
How  many  campers  were  there?  20 

21  0  Div:«:j':.'ri  Ulinq  rfjC.-.ptfjC.Xi'-, 


Initial  Activity  Use  the  above  grids 
to  show: 

(a)  There  are  6  “one  thirds”  in  2. 

Thus  2  ^  =6. 

(b)  There  are  12  “quarters”  in  3. 

Thus  3  j  =  12. 

USING  THE  BOOK 

Read  through  the  information  at  the 
top  of  the  page  noting  that 

2  y  =  6  but 

2  X  y  also  equals  6 

and 

3  y  =  12  but 

3  X  y  also  equals  12. 

Point  out  that  a  faster  way  to 
calculate  the  answer  is  to  invert  the 
divisor  and  multiply. 

Do  Exercise  1  with  the  class. 
Remind  the  students  that  the  question 
asks:  “How  many  quarters  in  5?” 


5-T-5x| 

_  5X4 
~  1 

=  20 

This  shows 
the  division 
algorithm. 

Point  out  also  that: 
there  are 

(a)  four  -^’s  in  1, 

(b)  eight  -^’s  in  2, 

(c)  twelve  y’s  in  3, 

(d)  sixteen  -^’s  in  4, 

(e)  (twenty-jHiTs^ 

This  shows  a  logical  investigation. 

Complete  Exercises  1  to  3,  8,  and, 
if  necessary,  Exercise  9  orally  before 
assigning  the  exercises. 


ACTIVITIES  i 

1.  Play  “Bingo”  as  described  in  the  ! 

Activity  Reservoir.  Call  out  i 

expressions  such  as  y  3,  7  -i-  y,  etc.  ; 

and  have  corresponding  whole  number  : 

amounts  crossed  off  the  Bingo  grid. 

2.  See  “Road  Rally”  as  described 

in  the  Activity  Reservoir.  Use  Pit  Stop 
cards  which  reflect  the  skills  from  this  ; 
lesson.  I 

3.  See  “500  Grand”  as  described 
in  the  Activity  Reservoir.  Use  a  grid 
which  shows  expressions  such  as 

^  4-  2,  9  -i-  y,  etc.  and  have  players 

throw  just  1  set  of  dice  to  yield  a 
location.  The  player  performs  the 
calculation  indicated  at  that  grid  ! 

location  and  adds  the  quotient  to 
his/her  cumulative  total.  The  player  ' 

with  the  greatest  point  total  after  a  * 

predetermined  number  of  turns  wins. 
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Dividing  Fractions 


How  many  4's  of  a  oizza  are  in  pizza? 

O 

±  _  L  I  V  8 
2  8  2  1 


8 

..... 

-  4 

There  are  4  pieces. 


There  are  four  -  s  in  4. 
o 


To  divide  by  a  fraction,  multiply 
by  its  reciprocal. 


Exercises 

Write  each  division  question  as  a  multiplication  question  and  solve. 
Express  all  answers  in  lowOvSt  terms 


•- 

4.  = X 

0  : 

=  X  f 

= 

■  & 

_  ■  t 

■  5 

=  ■  7 

=i":t 

4  (  '  ^ 

4. 

1  0 

Z  lxI=ZL 

10  1  lO 

5.  10-  4 

lx±=2± 
to  1  S 

6.  1  - 

’’  T-^T 

3  '  ^ 

7. 

•1 

■0  ±x<E-8 

5  1 

8-  8  -  10 

■»  y  /O  _  II 

8  ^  L  ,2 

‘4 

9-  10 

IQ  3  '5 

10. 

■  1 

e 

1  ^x^=2l 

8  1  4 

’1-  2  ”■  1 

1x1  =  2. 

2  3  3 

1 

12.  - 

3^2  2 

13. 

1  _ 

10  1  y  2?  _  i£ 
3^7  21 

I'l-  10  >( 

-X-^  - 
/o  ^  5  ~  25 

1 

15.  j,  - 

\  ^  b  -3 
■'  2^5  5 

16. 

to 

■;  Ixlri 

/O  3  5 

1  “  8 

3  7  21 

18.  ,1,  ~ 

^  2  _  / 

'  It)  1  ~S 

19. 

3 

“  4X5=5 

8  3  8 

20. 

±x  i2 

2  <)  9 

★  21.  Explain  why  the  answers  to  Questions  1  through  10  are  greater  than 

★  22,  Explain  why  the  rrnswers  to  Questions  1 1  through  20  are  less  than  1  -|-|^g  is  grea-V-er 

-t!lr\ftr>  tVt  - 
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OBJECTIVE 

To  divide  fractions  using  the  formal 
algorithm 

PACING 

Level  A  All  (21  and  22  are  optional) 
Level  B  All  (21  and  22  are  optional) 
Level  C  All 

RELATED  AIDS 

HMS  — DM50. 

BFA  COMP  LAB  11  —  79. 

BACKGROUND 

The  main  purpose  of  this  lesson  is  to 
practise  the  formal  division  of 
fractions  by  fractions  algorithm. 

SUGGESTIONS 

Initial  Activity  Show  a  pizza  divided 
into  eight  equal  parts. 

Ask:  “How  many  “eighths”  in 
one  half  pizza?”  Answer  graphically 
and  numerically: 


or 


2 


8 


1  X8 


2  X  1 


2 


or 


USING  THE  BOOK 


Review  the  terms  “dividend”, 
“divisor”,  and  “quotient”. 
Example 

Dividend  Divisor 


* 


I 


Quotient 

* 


1  1 
2  ■  8 


4 


ACTIVITIES 

1.  Have  the  children  play  “Division 
Madness”.  Use  the  cards  from 
“Multiplication  Madness”  (Activity  1 
on  page  208)  using  similar  rules. 
Example 

=  T-v  - 

8  •  2  8  1 


H 

8 


2.  Have  the  students  use 
“Multiplication  Madness”  cards  to 
create  10  random  division  questions 
for  exchange  with  classmates. 

3.  See  the  “Fraction  Cards”  ideas 
in  the  Activity  Reservoir. 


Note  that  the  divisor  is  the  number 
that  comes  after  the  division  sign. 

Assign  the  exercises.  You  may 
wish  to  advise  students  to  check  their 
answers  to  Exercises  1  to  3  when  they 
are  finished  before  proceeding. 

Students  who  answer  Exercises  21 
and  22  correctly  have  good  number 
sense  and  a  sense  of  pattern. 
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The  Class  Party! 


Mr.  Williamson's  class  decided  to  have  a  class  lunch. 

Each  member  of  the  class  volunteered  to  bring  one  item  of  the  lunch. 
There  are  36  students  in  the  class. 


1.  How  many  students  brought  each  of  the  above  items?  See  «.V>o\/e. 

2.  Did  every  student  participate  by  bringing  something  for  the  lunch?  Yes 

3.  Each  student  who  volunteered  to  bring  ice  cream  brought  2  L.  How  many  litres  of 
ice  cream  were  used?  8  L 

4.  Two  food  groups  formed  the  clean-up  committee.  There  were  6  people. 

Which  food  groups  formed  the  clean-up  committee?  n  • 

“  ropcorci  a.t\a  ite.  crearrs 

^  of  a  food  group  formed  the  games  committee.  Main 

Which  group  did  the  games  committee  come  from  if  there  were  4  on  this  committee?  course- 


5. 


★  e.  Plan  your  own  cla.ss  luncheon  or  picnic  and  determine  what  the  class  would  like  to  eat. 
How  many  students  should  provide  each  type  of  food  so  that  the  cost  is  shared  equally? 
What  fraction  of  the  class  is  providing  each  type  of  food? 


212  Problem  solving 


OBJECTIVE 

To  solve  word  problems  involving 
fractions 

PACING 

Level  A  1-5 
Level  B  1-5 
Level  C  1-5 

VOCABULARY 

volunteered,  committee 

BACKGROUND 

Review  the  steps  in  problem  solving 
with  the  class.  (See  Professor  Q,  pages 
17  and  22.) 

Exercise  6  is  optional  at  the 
teacher’s  discretion. 

USING  THE  BOOK 

Read  the  situation  of  the  Class  Party 
through  together.  Discuss  some  of  the 
pertinent  facts  required. 

Example 

There  are  36  students. 

of  the  students  brought  ice  cream. 
How  many  brought  ice  cream? 


=  4 

4  students  brought  ice  cream. 

Mention  that  Exercise  1  is  really 
6  questions  in  one.  Have  the  children 
label  each  part  (a),  (b),  (c),  (d),  (e),  and 

(f). 

Assign  the  page.  Later  problems 
presume  that  each  student  got 
previous  problems  correct. 

ACTIVITIES 

1.  Use  Exercise  6  as  an  activity. 

These  questions  and  many  others 
are  worthy  of  discussion. 

(a)  Research  how  much  certain  items 
cost  at  the  grocery  store  before 
deciding  how  many  students  bring 
certain  items.  Why  is  it  easier  to  have 
the  class  collect  equal  amounts  from 
each  student  and  have  a  committee 
buy  the  food  for  the  party? 

(b)  What  other  planning  must  be  done 
for  a  class  luncheon  or  picnic?  List 
these.  Assign  volunteers  to  research 
the  possibilities  and  report  back  to  the 
class. 

2.  Have  the  students  each  write  3 
true  statements  about  the  class.  Have 
them  written  in  word-problem  format. 
Discuss  these  and  solve  them  together. 


I 


(Continued from  page  203) 

Design  a  “Science  Problem” 
involving  addition  of  mixed 
numerals. 

(a)  Write  a  complete  solution. 

(b)  Write  the  problem  on  a  file 
card  and  sign  your  name  to 
the  card. 

(c)  Place  problems  in  a  file  for 
sharing. 

EXTRA  PRACTICE 

Select  and  solve  at  least  one  of  the 
problems  designed  by  a  classmate. 
When  completed,  have  the  author 
check  your  work. 


Example 

Y  of  our  class  are  girls.  How  many 
girls? 

of  the  people  in  our  class  live  in 
apartments.  How  many  people  is  this? 
etc. 
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Mixed  Numerals 

_  3  ^12 
2^5 

Step  1 

Change  mixed  numerals  to 

36 

improper  fractions. 

~  10 

Step  2 

Multiply  the  improper  fraction 

=  3?, 

10 

Step  3 

Change  the  improper 

0  3 

fraction  to  a  mixed  numeral 

-  3, 

and  reduce. 

2  3  —  1  ' 

^  J  2 


11  ,  3 

4  2 

Step  1 

Change  to  improper  fractions. 

=  ’'x  2 

Step  2 

Use  reciprocal  of  divisor 

4  3 

and  change  operation. 

22 

Step  3 

Multiply. 

12 

=  ll° 

Step  4 

Change  Improper  fraction 

1  ^ 

to  mixed  numeral  and  reduce 

Exercises 

Express  answers  in  lowest  terms. 

# X  =  4  X  3 


i3:  X  1;  = 


2.= 

2= 


li 

It 

■  4_ 

■  >2 


3  3  X  2  1  q 
7.  3  J  X  1  ^  (o 
Calculate. 


11.  1--^  2“  =  -  - 

4  ^2  4  2 


4.  2,>  3 

8.  3l  X  1;  4 


5.  1  I  X  4 


"X- 

■  IL 

■  b 

"  ■  b 


*  I-  ‘ 

9  5j 


5^  X  2 

o 


8-  3  3  X  2,y  (o  10.  1  g  X  6 


12 

la 


12  Q.'  _  1  ’.,  =  i. 

^4  2  '4  2 


=  ■  X  - 

4  ■ 


13.  4j-2^ 


5  a 


^  ‘  in  -• 

=  I  X  2±15.  57  -  2|-  24-  16,  5  4 


2i  U 


47  [11 
^  ‘si 


USING  THE  BOOK 

Demonstrate  the  steps  as  indicated  in 
the  display  at  the  top  of  the  page. 

The  only  step  which  is  new  to 
these  questions  is  the  first  one,  i.e., 
changing  mixed  numerals  to  improper 
fractions. 

The  teacher  may  wish  to  review 
this  skill  using  examples  such  as: 

1  3 


2 
n 

4 

4_ 

3 

5 


2. 

4. 

6. 


=  — 
^5  5 


14  =  4 


3  —  — 

2 


•  ^  3  3  5  5 

9  2—  =  —  10  4—  =  — 

10  10  9  9 

(a) 

isx"f  =  tX 

12 

5 

Remind  students  to  follow  the 

“  ¥ 

steps  as  outlined  while  completing  the 

=  3 

exercises.  You  may  wish  to  complete 
Exercises  1,  2,  11,  and  12  on  the 

(b) 

■  —  2—  =  —  = 

■  8  2  ■ 

21 

■ 

chalkboard  first.  Note  especially  that 

=  sx 

■ 

Exercises  11  and  12  provide  only 

_  56 

■ 

partial  hints  and  clues  as  to  the  steps 

42 

involved,  “t  X  4”  and  “4  X  4” 

4  S  2  5 

=  1; 

=  1 

OBJECTIVE 

To  multiply  and  divide  mixed  numerals 

PACING 

Level  A  1-6,11,12 
Level  B  1-8,11,12 
Level  C  All 

RELATED  AIDS 

HMS  — DM51. 

BFA  COMP  LAB  11  —  80. 

BACKGROUND 

It  is  assumed  that  by  now  all  students 
know  how  to  multiply  and  divide  a 
pair  of  fractions. 

SUGGESTIONS 

Initial  Activity  After  reviewing 

T  V  i--  i. 

2^3  6 


ents  to  suggest  how  they 


allow  stuc 
would  solve  y  X  y  =  ■. 

Most  will  agree  that  4  X  y  =  ^ 
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respectively  are  not  complete  answers. 
Have  the  students  proceed  through  all 
of  the  necessary  steps. 

ACTIVITIES 

1.  To  review  the  mental  operations 
involved  in  changing  mixed  numerals 
to  improper  fractions,  practise  oral 
drill  of  such  expressions  as: 

“2X4  +  1”;  “2X6  +  3”; 

“9X3  +  5”;  etc. 

2.  Prepare  puzzles  as  shown  to 
help  reinforce  the  steps  involved  in 
multiplying  and  dividing  mixed 
numerals. 


But  this  question  is  the  same  question 
in  disguise: 

1  y  X  1  y  =  ■)  Change  mixed 

' - - — numerals  to 

improper  fractions. 


i,  V  4  _  12 
2^3  6 


/ 


Note:  1  y  =  -|  and  ly  =  y. 


3.  See  the  “500  Grand”  idea  in 
the  Activity  Reservoir.  Replace  the 
whole  numbers  in  the  grid  with  mixed 
numerals. 
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OBJECTIVE 

To  solve  word  problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

zoologist.  Thomson’s  gazelle, 
conceived,  conception 

BACKGROUND 


Define  the  term  “conception”  for  the 
students  as  the  time  when  the  small 
animal  begins  to  grow  inside  the 
mother. 

You  may  wish  to  see  the  Career 
Awareness  notes  in  the  Chapter 
Overview,  page  184. 

SUGGESTIONS 

Initial  Activity  Review  the  steps  in 
problem  solving.  (See  Professor  Q, 
pages  17  and  22.) 

You  may  wish  to  demonstrate  the 
solution  of  a  problem  such  as: 

A  case  of  pop  contains  24  bottles. 

2  cases  will  be  needed  for  the 
graduation  party. 

How  many  bottles  are  needed? 

While  completing  the  problem, 
remind  the  students  that  24  =  y . 

USING  THE  BOOK 

Assign  the  problems.  Be  available  to 
discuss  the  context  of  the  problem 
with  individual  children.  Clarify  and 
interpret,  but  do  not  tell  the  student 
how  to  do  the  problem. 

When  taking  up  the  problems 
you  may  wish  to  discuss: 

(a)  why  some  animals  eat  more  than 
other  animals; 

(b)  why  some  animals  develop  for  a 
longer  period  before  they  are  born;  etc. 

ACTIVITIES 

1.  If  you  have  not  already  done  so,  see 
Activity  1  for  pages  22  and  23  for  an 
idea  to  help  practise  choosing  the 
correct  operation.  Use  problems  which 
contain  fractions. 

2.  Have  the  students  write  three 
word  problems  of  their  own.  Provide 
them  (if  necessary)  with  some 
guidance  by  providing  helpers  such  as: 
“Write  3  word  problems  using  these 
words  and  numbers: 


Animal  Research 
Choose  an  animal  to  learn  about. 
Read  reference  books,  speak  to 
experts,  and  find  out  all  the 
information  you  can  about  this 
animal. 

Design  3  questions  using  this 
information. 

Write  your  questions  along  with  a 
picture  of  your  animal.  Sign  your 
name  to  your  work. 

Share  your  questions  with  your 
classmates. 
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(a)  2y,  rolls  of  tape,  20,  hockey 
games. 

(b)  cases  of  soup,  8y,  weekend  sale, 
18  cans  per  case. 

(c)  pizzas,  party,  y,  2y. 

3.  Prepare  an  activity  card  such 


as: 


EXTRA  PRACTICE 

Answer  2  or  3  questions  designed  by 
one  of  your  classmates. 


1.  The  zoologist  works  8,,  h  each  day. 

He  works  5  da  week. 

How  many  hours  does  he  work  each  week? 

2.  There  are  60  monkeys  in  the  zoo 
There  are  as  many  snakes. 

How  many  snakes  are  there?  45 

3.  An  adult  seal  eats  3  kg  of  fish  each  day.  ^ 

An  adult  polar  bear  eats  5  |  times  as  much. 

How  much  fish  does  an  adult  polar  bear  eat? 

4.  A  Thomson's  gazelle  can  run  1  ^  times  as  fast  as  a  grizzly  bear, 

A  grizzly  bear  can  run  48  km/h. 

How  fast  can  a  Thomson's  gazelle  run"^  80  Km/h 

5.  The  zoologist  told  the  keeper  to  put  2 1  kg  of  monkey  feed  in  the  monkey  cage  each  day. 
Each  monkey  eats  ■;/  kg  of  feed. 

How  many  monkeys  are  in  the  cage?  28 


6.  A  chicken  egg  develops  for  21  d  before  it  hatches. 

.A  duck  egg  takes  1 1  times  as  long. 

How  long  does  it  take  a  duck  egg  to  hatch?  30  3 


7,  A  baby  rabbit  is  born  about  36  d  after  it  is  conceived. 

A  baby  moose  takes  6  times  as  long  before  it  is  born. 

How  many  days  after  conception  v^ill  a  moose  give  birth  to  a 


The  Zoologist 
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SUGGESTIONS 

Initial  Activity  Start  with  a  review  of 
the  fraction  line  being  used  to  say 
“divide”.  Point  out  that  this  is  nothing 
new  and  that  they  have  used  it  before 
(see  Background  notes  above). 

Complete  several  examples  (y,  y, 

etc.)  to  reinforce  the  idea.  Point  out 
that,  in  these  instances,  the  fractions 
were  improper,  that  is,  greater  than  1. 
Therefore,  the  quotients  were  also 
greater  than  1  (i.e.,  5,  6,  3). 

Extend  the  idea  by  informing  the 
students  that  this  same  process  can  be 
performed  on  fractions  which  are  less 
'■  than  1.  Ask:  “What  effect  should  this 
have  on  our  answers?”  Elicit  the 
prediction  that  the  quotients  will  be 
also  less  than  1 . 

Numerically  demonstrate  the 
following: 


(b)  y  means  1-^5 


(c)  y  means  2-^5 


Dec:ma!  equiv^lec^U?  21  5 

0.2 

— ►  5  )  1.0 

j_0 

0 


0.4 
5  )2.0 
20 


0 


(d)  Check  using  equivalent  fractions 
and  place-value  charts. 


■  (a)  y  means  1^2 


0.5 
2  )  l.O” 
10 

0 


2 

J_ 

5 

2_ 

5 


With  regard  to  the  above,  emphasize 
that 

(a)  in  these  cases,  divide  until  the 
remainder  is  zero; 


OBJECTIVE 

To  change  fractions  to  their  decimal 
equivalents 

PACING 

Level  A  1,2,4,5,7,8,11-16 


Level  B 
Level  C 


All 

All 


RELATED  AIDS 

BFA  COMP  LAB  11  —  119. 

BACKGROUND 

Division  is  used  because  fractions 
imply  division.  A  meaning  of  y  is 

“1  thing  divided  by  2”  or 
“1  thing  divided  into  2  equal  parts.” 
You  may  have  discussed  this  in  con¬ 
junction  with  page  205.  If  so,  remind 

the  students  that,  just  as  y  can  be 

interpreted  as  12  ^  3,  or  4,  any 
numerator  can  be  interpreted  as 
capable  of  being  divided  by  its 
denominator  without  changing  the 
essential  value  represented. 


(b)  once  we  knew  that  y  =  0.2,  we 
we  could  just  have  easily  stated 

l=2xi 

=  2  X  0.2 

=  0.4 

without  redoing  the  division 
process  over  again  for  y; 

(c)  fractions  and  their  decimal 
equivalents  represent  the  same 
amount.  They  are  simply  different 
ways  of  writing  it.  (See  pages  2,  3, 
and  200.) 

USING  THE  BOOK 

Read  through  the  example  at  the  top 
of  the  page  together,  consolidating 
what  was  presented  during  the  Initial 
Activity. 

Assign  the  exercises.  Point  out 
the  different  instructions  for  some 
exercises.  Exercises  1  to  12  request 

0.25 

division:  y  - ►  4  )  1.00 

8 


20 

20 


0 


while  Exercises  13  to  20  suggest  using 
multiplication  as  shown  by  the  “^” 
example  in  the  box. 

(Continued  on  page  218) 
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OBJECTIVE 

To  investigate  fractions  whose  decimal 
equivalents  are  repeating  decimals 

PACING 

Level  A  1-24 
Level  B  1-25 
Level  C  1-25 

MATERIALS 

a  four-function  calculator 

RELATED  AIDS 

BFA  COMP  LAB  11  —  120. 

BACKGROUND 

In  this  exercise  encourage  the  students 
to  look  for  patterns  in  the  quotients. 

SUGGESTIONS 

Initial  Activity  Illustrate  y  as  a 
decimal: 

0.333 . . . 

3  )  1.0000 
_9 

10 

_9 

10 

_9 

10 


Repeating  Decimals 


3  ’ 


1 1 


-=  9 


1 


0.333 
3  )  1 ,000 

9 

10 

9 

10 
9 


0.333 


0.2727 
11  )  3.0000 
22 

80 
77 

30 

22 


80 


f  ^  0,2727  . 


Exercises 

Use  division  and -  or  patterns  to  determine  the  decimal  equivalents. 


^  ’  ojbhb... 

2, 

0.3333.... 

3, 

4. 

6 

0.  Ipbblo.. 

.  5. 

^  0.8333.. 

g  1  o.llll... 

7. 

2 

'9 

0.2222.. 

•  8. 

.)  0.3333.. 

•  : 

0.4444-.. 

•10. 

5  0.5555.. 

e  0-  lohblo . 

'  ^ '  9 

■  12. 

9 

0.7777... 

13. 

a  0.8888... 

9 

0.0309.. 

■  15. 

;;  0. /8(8.., 

7  1 

16.  3  0.2727... 

1 1 

17, 

1 1 

O.HoSlo.. 

.  18, 

5  0.4&4S... 

1  ^ 

19.  “ 

t  i 

0.545A.. 

-  20. 

-  0.<^Zio3. 

21  8  0.7272... 

22. 

o 

23, 

10  O.RORO.. 

24.  Pick  out  2  pairs  of  ^  A  ★25. 

equivalent  fractions  ^ 

that  have  identical  —  ,  — 

,  ,  ,  .  fo  nnd  9 

decimal  equivalent.s. 


Investigate  fractions  whose  denominators 
are  27,  33,  66,  45. 

What  do  you  notice  about  their  decimal 
equivalents? 
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1  =  0.333... 

Point  out  that  the  division  does  not 
end.  The  quotient  will  continue  to  be 
3’s. 

Have  the  children  predict  what  y  will 
be. 

Write  down  the  predictions. 

Show  the  division. 

0.666 ... 

3  )  2.000 
1  8 

20 

18 

20 

18 

2 


y  =  0.666 . . . 

Tell  the  students  that  some  decimal 
equivalents  have  digits  which  repeat. 


USING  THE  BOOK 

The  decimal  equivalent  for  ^  repeats 

in  a  different  way. 

0.272  7 . . . 

11  )  3.000  00 

80 

77 

30 

11 

80 

77 

3 


-y  =  0.272  727  2727 ... 

This  time  2  digits  repeat  in  order  —  2 
then  7. 

Assign  the  exercises.  Encourage 
the  students  to  look  for  patterns  to 
save  time. 

Allow  some  students  to  use 


calculators  for  Exercise  25. 

Remind  the  students  that  (a)  zero  : 
should  be  written  in  the  one’s  place  in 
the  quotients  to  help  prevent 
confusion  and  that  (b)  “  . . .  ”  means 
“and  so  on’’. 

ACTIVITIES 

1.  Prepare  some  fraction-decimal 
statements  for  completion  by  students.  [ 

Have  answers  expressed  in  decimals.  , 

Example  [ 

(a)  y  +  y  =  □  (b)  y  +  0.3  =  □ 

(c)  0.66  -  y  =  □  etc. 

2.  See  the  “find-the-pattern” 
activities  noted  for  pages  198  and  199. 

3.  Prepare  an  assignment  card 

such  as:  - 

! 

(Continued  on  page  219)  i 


Rounding  Repeating  Decimals 


In  order  to  use  repeating  decimals  such  as  0.636  363  ...  in 
calculations,  we  round  the  decimal  to  the  degree  of  accuracy  required 

0.636  363  .  .  .  to  the  nearest  tenth  =  0.6 

0.636  363  ...  to  the  nearest  hundredth  =  0.64 

0.636  363  ...  to  the  nearest  thousandth  -  0,636 


Exercises 

Round  to  the  nearest  tenth 
1.  0.333  Q3 

Round  as  indicated  in  the  chart. 


2.  0,1818 


0-2 


3.  0.3939  , .  5.4 


11,  Baseball  batting  averages  are  calculated  by  dividing 
number  of  times  at  bat 


number  of  hits 
The  quotient  is  then  rounded  to  3  decimal  places, 

0.2Z7. 

m.umm 

(b)  6  hits  in  1 1  times  at  bat  0.545 
(d)  26  hits  in  97  times  at  bat  o.2(oS 


Find  each  player's  batting  average, 

2  hits  In  9  times  at  bat  5.222  ®  )  2.000 

(c)  45  hits  in  147  times  at  bat  0. 3  0fc 
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ANSWERS: 


h  Clfe,0.83^  aft33  5.  o.S,  0.45 >  0.455 

r,  6.(0,  O.(ol,  0.loOU>  8.  0.1^  0./5,  0.146 
5-  6.7,  0.74- ,  0.74/ 


USING  THE  BOOK 

Assign  the  exercises. 

ACTIVITIES 

1.  See  “Eraser”  as  described  in  the 
Activity  Reservoir. 

2.  See  “Road  Rally”  as  described 
in  the  Activity  Reservoir.  Include  Pit 
Stop  cards  which  review  the  fraction 
skills  learned  to  date. 

3.  Play  “Bingo”  as  described  in 
the  Activity  Reservoir.  Have  the 
players  write  the  answers  to  Exercises 
1  to  10  randomly  in  the  24  available 
places  on  their  blank  Bingo  grids. 

'  Have  the  leader  call  out  (again  in 
random  fashion)  the  various  questions 
t'(i.e.,  0.1818  rounded  to  the  nearest 


t>.  O.(o,  0.5S,  0.57(4 
9-  0.7,  0.73,  (5.727 


tenth;  0.148  148  rounded  to  the 
nearest  thousandth;  etc. 

EXTRA  PRACTICE 

1.  “Batting  Averages” 

(a)  Create  5  realistic  batting 
averages. 

Example 

“ _ hits  in  ___  times  at  bat. 

(b)  Express  each  fraction  as  a 
decimal  rounded  to  the  nearest 
thousandth. 

2.  “Sevenths” 

(a)  Divide  to  find  the  repeating 
decimal  equivalents  for 


(b)  Round  each  to  the  nearest 
hundredth. 


OBJECTIVE 

To  round  repeating  decimals  to  the 
nearest  tenth,  hundredth,  or 
thousandth 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11  —  120. 

BACKGROUND 

Many  students  find  the  repeating 
digits  confusing.  Encourage  them  to 
cover  up  the  unnecessary  digits  when 
rounding. 

SUGGESTIONS 

Initial  Activity  Use  these  examples  to 
explain  the  rounding  of: 

(a)  0.636  363  63 ...  to  the  nearest 
tenth. 

Step  1  Look  only  at  the  digits  in  the 
tenth’s  and  hundredth’s 
column. 

Step  2  Cover  up  the  other  digits. 


0.63 


Step  3  Is  the  digit  in  the  hundredth’s 
place  5  or  more? 

If  yes,  increase  the  previous 
digit  by  1. 

If  no,  make  no  change  and 
drop  the  digits  after  the  tenths. 
.*.  0.636  363 ...  to  the  nearest 
tenth  is  0.6. 

(b)  0.636  363  63 ...  to  the  nearest 
hundredth. 

Step  1  Look  only  at  the  digits  in  the 
tenth’s,  hundredth’s,  and 
thousandth’s  columns. 

Step  2  Cover  up  the  rest  of  the  digits. 


0.636 


Step  3  Is  the  digit  in  the  thousandth’s 
place  5  or  more? 

If  I  yes  I  ,  increase  the 
previous  digit  by  one. 

If  no,  make  no  change  and 
drop  the  digits  after  the 
hundredths. 

Since  the  answer  is  |  yes  | 
0.636  363 ...  to  the  nearest 
hundredth  is  0.64. 


OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 

PACING 


found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Chapter  Test 


1.  Complete  to  form  an  equivalent  fraction! 
Calculate. 


Z4 


Level  A  All 

2. 

3. 

10 

1C 

5. 

A 

6. 

4 

Level  B  All 

0 

4.  ^ 

“T  ■ 

u 

-  ' 

+  5  iq 

Level  C  All 

7, 

00 

; ! 

9  ” 

/O 

9. 

fc  3 

6  or  4 

10. 

3 

3 

10 

1 1 

20 

6; 

RELATED  AIDS 

U) 

+  ■ 

-r  2 

-  2.: 

HMS  — DM52. 

1 

20 

n  - 

-n24- 

7 

12 

311 

■^40 

USING  THE  BOOK 

12.  Which  is  larger —• 

1  'y 

13.  Find  c 

f  45. 

30 

Each  student  should  do  this  test 

Calculate. 

independently  under  supervision. 

X  16  /2 

15 

,  X  25  lO 

16,  3  X  .  ) 

Z 

17.  ,  X 

'  3 

6 

Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 

1 8.  .  . 

X  ;;  7. 

^  25 

19. 

2  ]  X  3  2  7  2 

8 

20.  3  ;  X  1 

5 

21 .  4  3 

-  2  '  1  " 

^2  '75 

After  the  work  has  been  corrected. 

Divide 

you  should  provide  appropriate 

22.  ; 

. 

23. 

3  .  „  18 

25.  f;  - 

2  4 

remedial  work.  You  may  wish  to 

5 

2 

q 

reteach  if  a  large  number  of  students 

Solve 

or  n. 

had  difficulty  with  a  particular  topic 

26. 

-hr?—,.  — 

'  4 

27.  4  -  n  = 

J_ 

4 

28. 

8  X  n  —  3 

2 

or  concept. 

Writo  ^ 

fipnimal 

The  following  chart  will  help  in 

0. 

30. 

o.os 

1  ■’ 

o.faS 

this  regard.  The  specific  objectives  are 

29.  : 

31  O.b 

listed  in  the  Chapter  Overview  (see 

Write  i 

IS  a  mixed  nurne 

ral. 

page  184). 

33, 

34. 

35.  ^  I 

An  alternate  Chapter  Test  can  be 

^  /O 

■  2f 

36,  A  class  contains  35  students.  of  the  class  are  in  Ihe  class  play, 
(a)  How  many  students  are  in  the  play? 

(bj  How  many  students  are  not  in  the  play?  lo 


Test  Item 

Objective 

Text  Page 

218  Chapter  7  test 

Number 

(Continued from  page  215) 

2-9 

A 

186, 187,  191, 

194-196 

ACTIVITIES 

1,33-35 

B 

188, 189, 

1.  See  “The  P.V.  Game”  as  described 

215-217 

in  the  Activity  Reservoir.  Use  both 

5-12 

C 

190, 191, 194, 

decimal  and  fraction  blanks. 

195 

10,11 

D 

197,  202-204 

i.e., - . - and  to 

13-25 

E 

205,  206, 

ULIU 

208-211,213 

build  the  greatest  (or  least)  values. 

29-32 

F 

215-217 

2.  See  “Square  It”  as  described 

26-28 

G 

207,  209 

in  the  Activity  Reservoir.  Use  a  mix  of 

36 

H 

212,214 

both  fractions  and  decimals  on  the  dot 

Have  the  students  who  tiy  this  activity 
explain  why  both  of  the  final  points 
are  possible.  [All  four  fractions  are 

equivalent  to  ^  and  therefore  also 
equal  0.25.] 

EXTRA  PRACTICE 

A  “Equivalent  25ths”.  Given  ^  =  0.04. 
Write  the  decimal  equivalents  for: 


paper.  Have  fractions,  when  they  are 
squared,  changed  to  decimals  when 
computing  cumulative  score. 

3.  Provide  a  challenge  such  as: 

If  I  =  0.25, 

what  are  the  decimal  equivalents  of 


1.  A 

2. 

3. 

9 

4.  Ts 

5  ^ 

25 

25 

25 

25 

25 

6. 

8. 

21 

9  ^5 

10.  ^ 

25 

25 

25 

25 

25 

6 

i? 


w 

40 


8 

32 


9 

\24«. 


You  should 

(a)  answer  in  less  than  thirty  seconds, 

(b)  not  need  to  divide. 


B  “Equivalent  Fortieths”. 

Use  a  calculator  to  determine  the 

decimal  equivalent  for 
Calculate  these  decimal  equivalents. 

1. 


6. 


3 

2. 

7 

3. 

9 

4. 

15 

5. 

40 

40 

40 

40 

40 

20 

7. 

23 

8. 

27 

9. 

33 

10.  ^ 

40 

40 

40 

40 

40 
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Cumulative  Review 

Perform  the  Indicated  operations 


OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 


1.  $  32.70 

2.  0.935 

3,  35  1 

4.  2037 

189  16 

-  0.192 

X  100 

X  5  3 

-  703.09 

“  0.743 

. 3510 

ro77&.i 

t  9a4.45 

5.  6  )  384.6 

6.  135  59.1 

67 

7X7X7 

8. 

9- 

10.  2; 

0 

X 

12. 


+  i  23 
24 

1  X  -  5_ 

24 


2 

3 


+  9 


IZ 


13.  1 X  2 1  3x  4  -  ^  12. 


15. 


27 


16.  What  is  the  angie  .sum  of 

the  four  angles  in  ttvs  rectangle'!’ 


17.  Write  as  a  standard  numeral 

(a)  10*''  (b)  3* 

100  000  30  ooo 

18.  What  is  the  time  3  h  1  5  min  cifter  08 


45'? 

12 -00 


Calculate  the  area. 
19. 

I  4  ciri 

-CL. 

1 2  cm 


20. 


5  cn> 

48  cm^ 


6  4  cm 


5(o.7  cm*- 


21  cm 


Which  IS  larger'’ 

21.  p  orjl ) 

22.  2 '  or(3^ 


Solve  for  n. 

23.  n  +  25  =  37  '2. 
26. 


I 


f. 


8  4 


24.  7  X  n 
27.  n  f  n 


56  8 


25.  n  ■+■ 


r  3,1- 


5  A 

6  3 

28.  n  X  n  =  16 


29.  1 00  record  albums  have  a  mass 

of  1 7  000  g. 

What  IS  the  mass  of  1  album? 


5  -5 

What  IS  the  length  of  each  side? 


30.  The  perimeter  of  a  square  is  16.8  cm. 

4.2  cm 


703 


(Continued  from  page  216) 


219 


(a)  Using  a  calculator,  determine 

the  decimal  equivalents  for 

±±±±±±-L±and-!- 
7  ’  8  ’  12’  13’  14’  15’  16’  18’  19‘ 

(b)  Record  your  answers. 

(c)  Which  decimal  equivalents  do 
not  repeat? 

(d)  Choose  a  fraction  which  has  an 
interesting  pattern  of  repeating 
digits. 

(e)  Write  the  decimal  equivalents 
for  all  the  proper  fractions 
having  that  denominator. 
Example 


^  looks  interesting. 

^  =  0.076  923  076  923  0 . . . 
^  =  0.153  846  153  846... 


f3  =  0.923  076  923  076 .. . 

(f)  Examine  the  repeating  digits 
carefully.  Look  for  patterns. 
Record  any  interesting  patterns. 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  11. 


Test  Item 

Text  Page 
Number 

1,2 

4-8,  201 

3 

61 

4 

71 

5 

102 

6 

130 

7 

63 

8,9 

I9I 

10 

202 

II 

206 

12 

208 

13 

213 

14 

210 

15 

2II 

16 

40 

17 

179 

18 

146 

19 

no 

20 

109 

21 

190 

22 

178 

23-28 

85,  207 

29 

95 

30 

105 
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CHAPTER  8  OVERVIEW 


1, 


This  chapter  reviews  and  extends  the  concepts  of  ratio, 
percent,  decimal  equivalence  of  percents  and  ratios, 
rounding  of  percents,  and  average  (arithmetic  mean). 
Some  of  the  applications  include  purchases,  savings 
and  allowances,  and  using  scale  ratios  to  identify 
actual  dimensions  and  make  scale  drawings. 

OBJECTIVES 

A  To  write  ratios,  identify  equivalent  ratios,  and  solve 
problems  using  rates  and  ratios 
B  To  express  ratios  as  percents  and  decimals  and  vice 
versa;  to  round  percents  to  the  nearest  whole 
percent  and  tenth  of  a  percent 
C  To  calculate  percentages  of  quantities  and  amounts 
of  money 

D  To  calculate  and  determine  the  arithmetic  mean 
(average)  using  given  data  and/or  rates 
E  To  use  and  interpret  scale  ratios  when  making  scale 
drawings  and/or  finding  real  dimensions  from  scale 
drawings 

BACKGROUND 

This  chapter  begins  by  presenting  the  study  of  ratio  as 
a  comparison  using  numbers.  The  intent  is  to  provide 
context  for  the  introduction  of  percent  as  a  special 
ratio  where  the  comparison  is  made  to  one  hundred. 
This  abstract  concept  is  a  difficult  one  to  understand. 
The  children  will  need  to  be  fluent  with  the  use  of 
fractions,  decimals,  and  equivalence  before  attempting 
it. 

Be  sure  to  introduce  the  ratio  topic  thoroughly 
using  concrete  examples  where  possible.  Only  after  the 
students  have  had  numerous  chances  to  manipulate, 
observe,  and  discuss  the  ratios  involved  in  regular 
geometric  shapes,  paper-clip  chains,  mixed  groups  of 
objects,  properties  of  groups  (i.e.,  number  of  sneaker 
wearers  per  class),  and  any  other  relevant  examples  you 
can  think  of,  should  an  attempt  be  made  to  express 
these  relationships  using  numbers.  Even  once  percent 
has  been  presented,  return  frequently  to  review, 
redemonstrate,  and  have  the  students  explain  to  you 
and  each  other  what  is  meant  by  ratio.  This  will  help 
consolidate  the  conceptual  base  necessary  in  order  to 
continue  on  to  express  fractions,  decimals,  and  ratios 
as  percent  (and  vice  versa)  and  to  the  rounding  of 
decimal  and  percent  amounts. 


In  order  to  remind  your  students  of  the  close  ; 
relationship  between  percent  and  100  you  may  wish  to  i 
inform  them  that  the  percent  sign  may  have  evolved 
over  the  years  like  this: 

— ►  D/ioo  — ►  n/oo  — ►  □  0/0  — ►  □  %  ^ 

’ 

MATERIALS  I 

ii 

regular  polygons  cut  out  of  card  stock  j 

paper  clips 
white  chalk 

clear  plastic  metric  rule 
centimetre  graph  paper 

metric  tapes  , 

CAREER  AWARENESS 

The  Architect  [238  and  239]  ! 

Architects  are  employed  by  architectural  firms  or  by 
large  corporations  to  be  involved  in  the  design  of  office  I  ( 
buildings,  apartments,  stores,  homes,  and  cottages.  I 

All  architects  are  trained  in  universities  and  J 
usually  “ride  the  board”,  that  is,  do  some  drafting  in  ji 
various  departments  when  they  first  join  a  large  I 

architectural  firm.  j 

Most  designs  of  large  projects  are  a  result  of 
teamwork  as  there  are  many  considerations  as  part  of 
a  building  design,  such  as  materials,  stress,  strength, 
location  of  services  such  as  elevators,  water,  heat, 
hydro,  drains,  etc. 

They  must  also  design  a  building  which  reflects 
the  eventual  use,  so  that  there  is  a  harmony  between  il 
design  and  function.  |  ' 

After  a  project  is  designed,  a  specification  sheet 
which  lists  the  types  of  materials  to  be  used  is  also 
prepared  along  with  projected  costs. 

Usually  an  architect  is  assigned  to  a  project  to  , 
make  sure  that  the  specifications  are  followed  and  to  s 
answer  any  queries  by  the  contractors.  I 

Some  architects  design  specialty  homes  and  j  j 
renovations  so  that  a  home  can  reflect  the  occupants’  J 
way  of  life  more  precisely  than  a  mass-produced  home.^ 
Other  architects  design  homes  and  frontal 
elevations  for  contractors  who  build  subdivisions. 

Architects  require  both  engineering  and 
mechanical  expertise,  and  an  artistic  sensitivity.  A  ; 
judicious  blend  of  both  art  and  skill  is  required.  Ij 


Ratios  are  number  comparisons. 


Ratios 


We  can  compare  the  length 
of  each  side  of  each  equilateral 
triangle  with  its  perimeter. 


Length  of 
each  side 

1 

2 

3 

5 

7 

Perimeter 

3 

6 

9 

a 

■ 

15  ai 


The  comparison  or  ratio  of  length  of  sides  to  perimeter  is: 

1  to  3  or  1:3  or 


Exercises 

Copy  and  complete  these  ratio  charts. 

1. 


1 


Squares 


10 


1  cm 


2  cm 


Side  length 


Perimeter 


2|3J5JB8JH^ 
8  I2  10  32  48 


2. 


1  cm 


Regular  hexagons 


side  length 


Perimeter 


6  IZ 

T7^'|3|4B9Bi5| 

l2  18  24  54  90 


3.  (a) 


Side  length 

1 

2 

3 

Perimeter 

i 

10 

15 

4.  (a) 


Perimeter  |^■|■24| 

8  <6  32  5h 


(b)  What  regular  polygon  is  this?  pe.t^aor\  (b)  What  is  this  regular  polygon  called? 

- Ocrt<\gon 
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OBJECTIVE 

To  write  ratios 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

regular  polygons  made  out  of  Bristol 
board 


BACKGROUND 

Whenever  possible  the  ratios  should 
be  extracted  from  real  situations.  A 
complete  understanding  of  ratio  is  a 
result  of  analysing  and  observing 
many  relationships. 


SUGGESTIONS 

Initial  Activity  Demonstrate  and 
record  ratios  of  the  following: 

(a)  girlstboys  (b)  — iill! _ 

total  class 


(c) 

total  class 


(d) 


chalkboard  erasers 
chalkboard  panels 


Extract  that  ratios  are 
“numerical  comparisons”  and  the 
order  of  the  ratios  statement  is 
significant. 


USING  THE  BOOK 

Measure  the  side  lengths  and 
determine  the  perimeters  of  the 
various  equilateral  triangles. 

Note  that  in  all  cases  the 
perimeter  is  3  times  the  side  length. 


ACTIVITIES 

1.  Have  the  children  complete  a 
perimeter  chart  such  as: 

Perimeters  of  regular  polygons 


Side  length 

1 

2 

3 

4 

5 

6 

7 

Perimeter 

14 

49 

Side  length 

1 

3 

5 

7 

9 

10 

12 

Perimeter 

27 

Side  length 

1 

2 

4 

6 

8 

10 

12 

Perimeter 

48 

Have  them  name  each  regular  polygon. 
<  (1)  regular  septagon  or  regular 
leptagon  (2)  regular  nonagon 
3)  regular  dodecagon] 


2.  Have  the  children  play  “Triple 
Concentration”  as  described  in  the 
Activity  Reservoir.  Use  card  sets  such 
as: 


1  to  4 

1:4 

1 

4 

3  to  8 

3:8 

3 

8 

3.  Provide  drawings  of  an 
equilateral  triangle,  square,  pentagon, 
hexagon,  and  heptagon,  the 
measurements  of  which  sides  involve 
decimal  amounts  (trace,  if  necessary, 
those  drawn  on  page  46).  Have  the 
children  measure  and  complete  ratio 
charts  of  the  type  shown  on  this  page. 


Thus  the  ratio  of: 

_ length  of  sides _  _  _1_ 

perimeter  of  equilateral  triangle  3 

perimeter  of  equilateral  triangle  — 

length  of  sides  1 

Point  out  also  that  there  are  three 
ways  of  expressing  ratios  used  here: 

1  to  3;  1:3;  y. 

Define  a  “regular  polygon”  as 
having  all  sides  and  angles  equal. 

Assign  the  exercises  and  discuss. 
Note  that  for  Exercises  1  and  2,  some 
sample  drawings  of  those  particular 
shapes  have  been  provided. 
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OBJECTIVE 

To  introduce  equivalent  ratios 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

regular  paper  clips,  an  overhead 
projector,  white  chalk,  a  clear  plastic 
metric  ruler 

BACKGROUND 

Be  prepared  to  review  equivalent 
fractions  (page  188)  with  some 
children. 

SUGGESTIONS 

Initial  Activity  Since  this  exercise  is 
an  activity  exercise,  show  the  length  of 
a  2-clip  chain  using  the  clear  plastic 
ruler  and  the  overhead  projector. 

Record  ratios: =  I 

length  of  chain  6 

Repeat  for  a  3  clip  chain: 

Note  that  these  ratios  reduce  to 
the  basic  ratio:  y. 

USING  THE  BOOK 

Allow  students  to  use  paper  clips  and 
new  chalk  to  do  the  activities 
suggested. 

Discuss  the  results  with  groups  of 
students  as  they  are  working.  For  ease 
of  calculation,  provide  new,  equal 
length  pieces  of  chalk  for  Activity  11. 

ACTIVITIES 

1.  Have  the  children  record  chain 
lengths  charts  for  chains  made  using 
(a)  very  small  clips,  (b)  large  paper 
clips. 

Example 


(C 


Sc 


D 


Paper-clip  Chains 


(c 


SC 


3 


[-• . . 6  ca- . . 

The  ratio  of  the  number  of  clips 
!o  the  length  of  the  chain 

IS  [i'  e.  I 

This  ratio  can  also  be  written  as 
2  to  el  or  r2:6  I  or 


9  cm 


The  ratio  of  the  number  of  clips 
to  the  length  of  the  chain 


This  ratio  can  also  be  written  as: 
3  to  9  or  I  3:9  or 


2 

The  ratios  are  equivalent  becttuse  y  ~ 

1 

3 

3 

anc  g-  = 

j . . 

Activities  i4ftsi0er5  jiVen  ?c>r  Actwity  I  art  W  a  3c.n\  pAper-cttp. 

I  1.  Make  paper  clip  chains  using: 

(aj  5  clips  (b)  7  clips  (cj  10  clips 

PurriDBr  of 

2.  Measure  each  chain  fin  centimetres)  and  record  the  ratio  of  — -r-r - 

(oi).|  (b)^  (c)Io_  length  of  Cham 

3.  Check  thctl^jil  the  ratios  are  equi^Hent 

/4il  tWe  raLos  e^ual  . 

4.  Copy  and  complete  this  chart. 


Number  of  clips  I3|5i7|l0h2ll4i 


★  5.  Using  your  ratios,  find  out  how  long  a  chair?  would 
fa)  15  clips  ^  cm  (b)  21  dips  4,3  cm 

(d)  50  clips  ISO  cm  (e)  63  clips  jgq  cm 


lid  be  Ivitff efch'lfuf^je^of  ciips, 

(c)  20  clips  4,0  cm 
(f)  80  clips  £40  cm 


II  Find  the  lengths  of  the  pieces  of  chalk  as  shown  below. 
Copy  and  complete  this  chart. 


Number  of  pieces  of  chalk  1  2  3  I  4  1  0  20  25 


Total  length 


222  Rstl-vacii.itios 


5.2  cm 

2.  Have  students  bring  in  various 
chains,  e.g.,  tow  chain,  bicycle  chain 
lock,  dog  leash  chain,  plastic  chain 
fencing,  etc. 

Determine  ratios  for  the  various 
lengths  of  chain. 


3.  Use  graph  paper  to  provide 
drawings  as  shown.  Have  the  students 
determine  ratios  such  as: 

number  of  coloured  squares 
number  of  squares  in  all 


number  of  triangles 
number  of  shapes  in  all 
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Cross  Products 


These  (wo  ratios  are  equivalent. 

T  1 2 

4  X  9  =  36  3  X  1  2  =  36 

4X9=3X12 

The  cross  products  are  equal. 

3  9 


Thus 


These  two  ratios  are  no!  equivalent. 

5  X  6  =  30  2  X  14  =  28 

5X6^2X14 

The  cross  products  are  not  equal. 

2  ^  6 


4  12 


Thus 


5  14 


Exercises 

Calculate  cross  products  to  find  whether  these  ratios  are  equivalent.  (Use  =  or  =  .) 


• 

3  9 

2 

A  15-F  5 

8 

3 

.4  >.^-17 

5  "^21 

40^^  2 

5. 

20  ^  7 

9  ^  3 

6.  .6  12 

7  15 

7. 

7  _ 

8  — 

21 

24 

„  10  _  5 

8.  _  ..g.. 

9, 

1.5  _■  3 

2  -  4 

25—6 

> 

11, 

3.5  _  1 

14  —  4  ■ 

Use  equal  cross  products 

fo  find  the  missing  terms  in  the  equivalent  ratios. 

12, 

2 

W  3  9 

5 

6 

■  ZO 

24 

15, 

3  .  12  4 

4  1  lb  •  5  "■ 

20 

1  85 

2  X  ■  =  1  X  10 

2  X  ■  =  10 

■  =  5 

7  m  28 

7 

8 

35 

140 

19, 

1  5  A*'- 

6  130  W  3 

4 

i'2 

1  5 

2  id 

21 .  =  ..—  22 
25 

^  _ 

*8 

21 

24 

Write  these  ratios  in  lowest  terms.  Check  your  answers,  using  cross  products. 


16 

20 


5 


24, 


15 


1  J_ 

■  3 


25. 


12 

30 


•A  ^26  30 
■  5  12 


★  27.  Toothpaste  is  $1 .98  for  150  ml  o  1  for  250  ml) 
Which  is  the  better  buy? 
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ACTIVITIES 

1.  Have  the  children  identify  the 
, nonequivalent  ratios  in  groups  such  as; 

(a)  ^  A 

2  4 


{h)A  A  A 


16 


3 

4 

5 

6 

10 

10 

9 

10 

14 

12 

15 

21 

9 

12 

24 

32 

(c)  i 

2.  Provide  equivalent  ratio  Tic 
Tac  Toe  sheets  such  as: 


Players  take  turns  filling  in  the 
various  blanks,  attempting  to  fill  in 
three  in  a  row  horizontally,  diagonally, 
or  vertically  in  “Tic  Tac  Toe”  fashion. 

3.  Have  your  Level  C  students 
help  prepare  ratio  groups  and  Tic  Tac 
Toe  sheets  for  use  in  Activities  1  and 
2. 


II 

1  _ 

3  ~  15 

1  _ 

4  ~  12 

5  _ 

6  ~  18 

3  _ 

4  ~  20 

2  _  _ 

5  40 

12  _ 

20  10 

9  _ 

15  5 

8  _ 

12  3 

OBJECTIVE 

To  determine  equivalent  ratios  using 
cross  products 

PACING 

Level  A  1-16 
Level  B  1  -20 
Level  C  All 

RELATED  AIDS 

HMS  — DM53. 

BACKGROUND 

Equivalent  fractions  were  presented  on 
pages  188  to  190. 

SUGGESTIONS 

Initial  Activity  Use  the  clips  and  the 
ratios  from  the  Activity  on  page  222. 


Number  of  clips 

3 

5 

7 

10 

12 

14 

Chain  length 

9 

15 

21 

30 

36 

42 

Redemonstrate,  if  necessary,  that 
all  of  the  ratios  are  equivalent.  Point 
out  that,  when  ratios  are  equivalent, 
the  cross  products  are  equal. 

2  _  A 

9  15 

3  X  15  =  45  and  9  X  5  =  45. 

Allow  students  to  select  other 
pairs  of  ratios  from  the  chart  to  show 
that  the  cross  products  are  equal. 

USING  THE  BOOK 

Using  y  and  ^  from  the  display  at  the 

top  of  the  page,  show  that  when  the  cross 
products  are  not  equal  the  ratios  are 
not  equivalent. 

Show  how  cross  products  can  be 

used  to  form  equations  to  find  missing 

terms  in  ratios. 

Example 

Exercise  12: 

A  _  M 
2  ~  10 

2  X  ■  =  1  X  10  Cross  products 
2  X  ■  =  10  Simplify  1  X  10  to  10 
■  =  5  Solve 

•  J-=  A 

•  •  2  10 

Assign  the  exercises. 


OBJECTIVE 

To  solve  problems  involving  ratios 

PACING 

Level  A  1,2  (parts  (a),  (b) );  3, 4 
(parts  (a),  (b),  (e),  (f) ) 

Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM54. 

BFA  PROB.  SOLVING  LAB  11  —  146. 

SUGGESTIONS 

Initial  Activity  If  a  car  travels  on  the 
highway  at  1.5  km/min,  how  far  will  it 
travel  in  (a)  10  min? 

(b)  30  min? 

(c)  Ih? 

Discuss  this  generally. 

Example 

Each  minute  the  car  travels  1.5  km. 

In  2  min,  3.0  km.  In  3  min,  4.5  km. 
etc. 

In  10  min:  10  X  1.5  =  15  km 

In  30  min:  30  X  1.5  =  45  km 

In  60  min:  60  X  1.5  =  90  km 

(1  h) 

USING  THE  BOOK 

Answer  the  above  problem  using 
equivalent  ratios. 

Distance  (in  kilometres)  -  ^  1,5  _  ■  Ecjuivslcilt 

Time  (in  minutes)  —  ■  ^  1  10 

ratios 


Track  and  Pool  Ratios 


Sandy  can  walk  6  km  in  60  min. 

At  this  rate,  how  far  would  Sandy  walk  in  35  min? 


step  1 

Set  up  equivalent 

R«tin-  Distance  - . ^  6  _  i 

ratios: 

Time  - ■*"  60  35 

3  5 

Step  2 

Cross  products: 

60  X  ■=  6  X  35 

60  )  210.0 

Step  3 

Related  division 

■  X  60  =  210 

180 

statement: 

210  -  60  =  ■ 

30  0 

Step  4 

Divide: 

3,5  -  ■ 

30  0 

Sandy  could  walk  3.5  km  in  35  min. 


Exercises 

Use  the  4  steps  to  help  you. 

^11^  Sandy's  younger  brother,  Michael,  can  walk  5  km  in  60  min. 

At  this  rate,  how  far  could  Michael  walk  in: 

(a)  120  min?  -, Q  (b)  30  min?  £  5  (c)  48  min?  4  (d) 


4  h? 


20  kn 


2. 


Sandy  and  Mike  can  run  100  m  in  the  three-legged  race  in  40  s. 
At  this  rate,  how  far  could  they  run  in: 


(a)  20  s? 


50  m 


(b)  60  s? 


150  m 


(c)  2  min? 


300  m 


3.  Karen  can  swim  200  m  in  4  min.  At  this  rate  how  far  could  she  swim  in: 
(a)  1min?5Q,.^  (b)  6  min?  300^0  (<=)  20  min? ,  (d) 


At  this  rate,  how  long  (in  minutes)  would  it  take  her  to  swim: 


(e)  100  m?  2^.^  (f)  400  m?g 


rr»n 


(g)  50  m? 


rmn 


(h) 


4. 


Karen's  brother  can  run  1500  m  in  6  min. 

At  this  rate,  how  far  could  he  run  in: 

(a)  3  min?  "750  rn  (b)  9  min?  2250  rri  (c)  12  min?300Om  (d) 

At  this  rate,  how  long  (in  minutes)  would  it  take  him  to  run: 

(e)  500m?2.mir>  (f)  2000  m?  (g)  1 000  m?  4- mm 


1  h?  3000  m 

500  m?  If.  • 

ID  mirA 

1 5  min?  3750  m 


224  Ratios  problem  solving 


1  X  ■  =  1.5  X  10  Cross  products 
1  X  ■  =  15  Simplify 

■  =  15  Solve 


In  10  min  the  car  travels  15  km. 

Repeat  for  30  min  and  60  min  to 
show  that  the  car  travels  45  km  and 
90  km  respectively. 

Discuss  each  problem  and 
determine  the  given  or  distance 

,.  distance  time 

ratio. 

Assign  the  exercises.  Remind 
students  to  follow  steps  carefully. 

ACTIVITIES 

1.  Have  the  students  time  each  other 
as  they  complete  various  activities 
such  as  answering  10  basic  division 
fact  questions,  performing  10  pushups 
(or  5  chin  ups,  20  bent-knee  situps, 
etc.),  and  walking  or  running  100  m. 
Have  them  keep  a  record  of  their 
performances. 


2.  Have  the  students,  using 
information  gathered  in  Activity  1, 
complete  charts  such  as: 


Number  of  situps 

20 

40 

200 

1 

Time  (in  seconds) 

38 

3.  Have  the  students  make  up  j 
their  own  word  problems  of  the  sort  ; 
on  this  page.  Use  the  information  * 

gathered  and  extrapolated  in  Activities  s 
1  and  2.  , 

I 


224 


Merchants  rent  floor  space  in  shopping  malls 
at  a  yearly  rate  based  on  the  floor  area  in 
square  metres. 


The  Shopping  Mall 


Bob's  Hobby  Shop  rents  50  m^  of  floor  space 
at  a  rate  of  $1 50  ^'m^  for  each  year. 

What  is  the  yearly  rent? 

50 


Use  the  ratios; 


Floor  Area 
Yearly  Rent 


. »  __ 

—  150  ■ 

1  X  ■  =  50  X  1  50 
■  =  7500 


The  rent  for  one  year  is  $7500. 


7500 


Exercises 


1. 


Bob  needs  more  room  and  is  considering  renting  a  larger  store. 
Calculate  the  yearly  rents  tor  these  larger  stores. 

Rate 

Floor  area  (m^)  1  80 


2. 


#12.000  $15  000  $21000  $30  000  $3\  500 

A  large  food  store  can  rent  space  for  $130/m‘-  for  one  year. 

Calculate  the  yearly  rent  for  the  following  floor  areas. 


(a)  600  m^  (b)  850  m^  (c)  1000  m^ 

^76  000  $/l0  500  $lS5ooo 

3.  Roasts  of  beef  sell  for  $7.40/kg  in  the  food  store. 

Calculate  the  cost  of  the  following  roasts. 

(a)  2  kg  ,  ^  (b)  5  kg  ^  _  (c)  3,2  kq  ,  _  ^ 

^l#.80  $37.00 

4.  Calculate  the  sales  tax  for  these  purchases  at  a  rate  of  7%. 


(d)  1800  m^ 

$  234  OOO 


id) 


4.5  kg  j. 

^  $  3S  .30 


Price 

$2.00 

$1,00 

$5.00 

$12.30 

$45.00 

$100.00 

Sales  tax 

$0.14 

$0.07  fcO.a'S  IR  ST  OP 


OBJECTIVE 

To  solve  problems  involving  rates  and 
ratios 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM55. 

SUGGESTIONS 

Initial  Activity  Discuss  the  placement 
of  stores  in  plazas  and  malls  — 

Which  are  large?  Which  are  small? 
Why? 

Discuss  also  how  rent  should  be 
determined.  List  suggestions. 

Explain  that  one  way  is  by  setting 
a  rate  of  a  certain  dollar  amount  for 
each  square  metre  of  floor  space  in 
the  store. 

Present  a  sample  problem: 

Bob  rents  floor  space  for  $150/m^  for 
a  year. 

If  his  store  was  10  m^,  what  would  his 
rent  be? 

Point  out  that  there  are  two  ways  to 
solve  it. 

Solution  A  Solution  B 


Rates  and  ratios  225 


Rate:  $150/m^ 

Size:  10  m^ 

Rent  is  $150  X  10 
or  $1500. 


Floor  area 


Rent 


1 

150 


1 

150 

10 


1  X  ■  =  150  X  10 
1  X  ■  =  1500 
■  =  1500 
The  rent  is  $1500. 
Discuss  and  compare  these  solutions. 


ACTIVITIES 

I .  Have  the  students  use  centimetre 
fraph  paper  and  a  scale  of  1  cm 
tepresents  1  m  to  draw  possible  store 
floor  plans  for  Bob’s  Hobby  Shops 
^hich  have  areas  of: 
i)  50  m^  (b)  80  m^  (c)  100  m^ 

1)  140  m^  (e)  200  m^  (f)  210  m^ 
^ote:  The  stores  need  not  be 
octangular. 

2.  Have  the  students  (a)  measure 


and  calculate  the  area  of  the 
classroom,  (b)  write  a  ratio  statement 
about  the  amount  of  floor  to  the 
number  of  persons  in  the  class, 

(c)  determine  the  floor  space  to  single 
person  ratio. 

3.  Perform  the  calculations 
described  in  Activity  2  for  your  class 
group  when  it  uses  the  gym  or  library. 
Compare  the  space  :  person  ratio  of 
your  room  to  other  classrooms  in  the 
school. 


USING  THE  BOOK 

Discuss  the  solution  in  the  display  on 
this  page.  Review  the  steps,  as  on 
page  224.  Remind  the  students  that 
“$150/m^”  is  read  “one  hundred  fifty 
dollars  per  square  metre”. 

Discuss  the  4  problems  and 
determine  the  basic  ratio  for  each. 
Example 

Exercise  3:  is 


7.40 


Exercise  4: 


Mass  of  meat 

Purchase 
Sales  tax 


is  ^  where  both 
are  in  cents. 


Assign  the  problems. 
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The  Special  Ratio 

A  ratio  compared  to  100  can  be  expressed  as  a  percent. 


Philip  achieved  72  marks 
out  of  a  possible  1 00 
on  a  math  test. 

72 


The  ratio 


too 

Philip's  mark  is  72% 


or  72%. 


Tanya  achieved  19  marks  out 
of  3  possible  25  marks 
on  her  math  test 


19  I o  V  4 
The  ratio  is  25  o'"  21x  4 


76 

Too 


ranya's  mark  is  76"o. 


Exercises 


• 

60  to 

o 

o 

o 

2, 

1 7  to 

1 00  ‘7  7o  3, 

43  to  100  4, 

97  to 

100  97  7. 

5, 

85  100  85% 

6, 

12:100  7. 

9  100  ‘17o  8. 

1 : 1 00 

i7o 

9, 

25 

100 

25% 

10, 

50 

ioo 

60%  11, 

The) 

7 

100 

1% 

70 


,  7  X  10  70l_ 

'to  x'io  160  ""  ■  “ 

45 

L  9  x5  _m 

'  20  X  5  ~  1 00  “  ■  " 


and  then  as  a  percent 

4  XB'°  i? 

■  '0 


10X1,0  100' 
12X4  J’f 

25X4'  '100 . 


17, 


II  18.  II  86%  19.  I  ^0%  20,  80%  21.  ^  £5%  22,  I  75% 

19 


23 


50  50  90%  ^  ' 


_ _ _  -  20  55%^®’  io  25  52‘7c 

29.  Krista  achieved  24  marks  out  of  a  possible  25  marks  on  her  math  test 
What  v/as  her  percent  mark? 


58  15% 


30.  Steve  achieved  18  out  of  a  possible  20  marks 
What  was  his  percent  mark?  90% 


OBJECTIVE 

To  express  ratios  as  percents 

PACING 

Level  A  All 
Level  B  All 
Level  C  1-29  (odd),  30 

RELATED  AIDS 

BFA  COMP  LAB  11  —  122. 

BACKGROUND 

Percentage  is  a  special  ratio  which 
allows  easy  comparison  because  the 
amounts  are  all  compared  to  100. 
Percent  means  “per  hundred’’.  Thus, 
a  percent  tells  “how  many  out  of  a 
hundred’’  (15%  means  15  out  of  a 
hundred).  Percent  can  also  be  thought 
of  as  a  fraction  whose  denominator  is 

100  (3%  =  =  0.03). 

SUGGESTIONS 

Initial  Activi^  Review  some 


multiplication  facts 

which 

produce 

100. 

2 

X 

■ 

=  100 

50 

X 

■  = 

100 

4 

X 

■ 

=  100 

25 

X 

■  = 

100 

5 

X 

■ 

=  100 

20 

X 

■  = 

100 

10 

X 

■ 

=  100 

Have  students  record  these  products 
for  future  reference. 

Present  situations  such  as: 

(a)  27  cars  out  of  100  cars  which 
passed  the  school  on  Monday  were 
blue. 

(b)  56  students  out  of  100  students 
surveyed  in  the  school  on  Monday 
live  in  apartments. 

(c)  3  out  of  1(X)  stamps  collected  by 
Gail  were  from  Germany. 

Emphasizing  the  “n  out  of  100’’ 
form  tends  to  prevent  students  from 
making  a  mistake  such  as: 

“50  black  cats;  100  orange  cats;  50% 
of  the  cats  were  black.’’ 

Actually,  33y%  of  the  cats  were  black. 

Discuss  these  examples,  eliciting 
the  various  ratios  involved  (i.e.,  the 
ratio  of  blue  cars  to  all  of  the  cars 
counted  was  27  to  100  or  27:100  or 

^  ;  the  ratio  of  apartment  dwellers  to 
children  surveyed  was  56  to  100  or 

56:1(X)  or  ^  ;  etc.).  Tell  the  students 
that,  whenever  a  ratio  is  compared  to 
100,  another  way  of  expressing  it  is  as 

a  percent,  i.e.,  ~  or  27%,  ^  or  56%, 

^  or  3%.  Elicit  percent  expressions 
which  describe  the  situations  originally 


presented  — “27%  of  the  cars  which 
passed  the  school  were  blue’’  and  so  on. 
Present  3  more  situations  like: 

(a)  Out  of  50  cars  which  passed  the 
school  on  Tuesday,  12  were  red. 

(b)  Out  of  25  students  surveyed  in  the 
school  on  Tuesday,  8  live  in  houses. 

(c)  Out  of  20  stamps  collected  by  Jim, 

2  were  from  Germany. 

Discuss  these  examples,  first 
establishing  the  direct  ratios,  then 
(using  procedures  used  to  find 
equivalent  fractions)  as  compared  to 
1()0,  and  finally  as  percents  (i.e.,  24% 
of  Tuesday’s  cars  were  red,  32%  of  the 
Tuesday  sample  of  children  live  in 
houses,  10%  of  Jim’s  collection  is  from 
Germany). 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  page,  consolidating  the  points 
made  during  the  Initial  Activity 
demonstration  and  discussion.  If  you 
complete  Exercises  1  and  13  to  16 
orally  before  assigning  the  balance  of 
the  exercises,  it  will  yield  25  exercises 


for  individual  completion.  When 
corrections  have  been  completed,  have 
the  students  compute  their  personal 
percentage  performances. 

ACTIVITIES 

1.  Have  the  students  gather 
information  of  the  sort  mentioned  in 
the  Initial  Activity.  Have  them  record 
their  data  in  ratios,  percents  and 
present  the  information  to  the  class. 

2.  Have  the  children  try  their 
skill  at  an  activity  which  can  be  easily 
scored  (i.e.,  number  of  beanbags  out 
of  10  thrown  into  a  pail  from  a 
distance  of  5  m;  number  of  erasers 
out  of  20  which,  when  dropped  from  i 
standing  position,  will  stay  within  a 
30  cm  X  30  cm  square  taped  on  the  i 
floor;  number  of  bottle  caps  out  of  25  j 
that  can  be  knocked  from  a  table  edg'  j 
using  only  elastics  from  a  distance  of  , 
2  m;  etc.X  Have  the  participants  keep 
a  record  of  their  performances  at  the  i 
various  stations.  Have  these  expressed' 
as  percents. 

’ij 

(Continued  on  page  227} 
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Exams  and  Sports 

John  received  the  following  marks  on  exams. 


16 

‘25- 

fe>4% 

Mathematics 

32 

50 

42 

8470 

Science 

9 

20 

60 

15 

75  7o 

20 

Language  Arts 
Spelling 
Social  Studies 


(a)  Express  each  mark  as  a  percent.  aVjoife  . 

(b)  Which  subject  is  best? 

(c)  Which  subject  requires  more  stu(5ying?  Sctence:i 


2.  Last  week  Judy  was  practising  her  free-throw  shots  in  basketball 
On  Monday  she  sank  8  out  of  20  shots.  40% 

On  Tuesday  she  sank  5  out  of  10  shots.  50% 

On  Wednesday  she  sank  1 3  out  of  25  shots.  52. 7o 
On  Thursday  she  sank  9  out  of  20  shots.  45 
On  Friday-  she  sank  2 1  out  of  50  shots.  42  7o 

(a)  Express  each  day's  record  as  a  percent.  See 

(b)  'v^fhich  day  did  Judy  have  the  highest  free-throw  percentage? 


Tom  plays  defence  in  a  minor  hockey  league. 
Here  are  his  statistics  for  the  first  four  games. 


Game  1 
Game  2 
Game  3 
Game  4 


(^■^hots  on  Goal 

0%  2 
ao%  5 
0%  5 

25%  4 


Goals 

0 

1 

0 

1 


Assists 

1 

1 

3 

1 


Points 

1  50% 

2  40% 

3  60%, 
30% 


(a)  Find  the  goal-scoring  percentage  based  on  the  number  of  shots  for  each  game. 
fb)  Find  the  point  percentage  based  on  the  number  of  shots  for  each  game.  See  . 

(c)  For  which  game  did  Tom  have  the  best  goal-scoring  percentage?  <q. 

(d)  For  which  game  did  Tom  have  the  best  point  percentage?  G-ame.3 


Si, 

[Continued  from  page  226) 

3.  Begin  a  percent  file. 

Have  each  student  bring  in  a 
Iwspaper  or  magazine  article  or 
*  vertisement  which  involves  percents. 
I  Allow  students  to  design 
oblems  using  these  resources. 


ACTIVITIES 

1.  “Statistics”.  Have  students  design 
a  challenging  target  game  using 
materials  from  the  gymnasium 
(beanbags,  balls,  nets, . . . ).  Do  the 
game.  Have  them  record  the  number 
of  scores,  baskets,  etc.  out  of  (a)  20 
shots  (b)  25  shots.  Express  each 
statistic  as  a  percent. 

2.  Collect  the  games  and  run  an 
activity  “Play  Day”. 

Have  each  student  explain  and 
demonstrate  his  target  event  to  the 
class.  Students  try  20  shots  at  each 
and  record.  Have  them  change  each  to 
a  percent. 

3.  If  you  have  not  already  done 
so,  see  Activity  1  on  page  226. 


OBJECTIVE 

To  solve  problems  involving  percent 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

percentage,  statistics 

BACKGROUND 

You  may  wish  to  mention  that 
percentage  is  one  kind  of  statistic  that 
can  be  used  for  comparing  perform¬ 
ance.  “17  out  of  45”  is  hard  to 
compare  to  “26  out  of  60”  whereas 
38%  is  easily  recognized  as  less  than 
43%. 

SUGGESTIONS 

Review  the  products 


50  X  2  =  100 
25  X  4  =  100 
20  X  5  =  100 


227 


Initial  Activity 

of  100. 

2  X  50  =  100 

4  X  25  =  100 

5  X  20  =  100 
10  X  10  =  100 

Review  how  ratios  can  be 
expressed  as  ratios  compared  to  100 
and  then  percents. 

Example 

John’s  language  arts  mark  is  || . 


25 


16  X4 


25  X  4 

_ 

100 

or  64% 

John’s  language  arts  mark  is  64%. 

USING  THE  BOOK 

Assign  the  exercises.  Encourage 
students  to  record  percentages  using  a 
short  statement  or  record  them  on  a 
chart.  For  some  groups,  you  may  wish 
to  read  through  Exercise  3  completely, 
discussing  the  various  statistics  and 
which  ones  are  being  compared. 
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OBJECTIVE 

To  introduce  percent  and  decimal 
equivalents 


PACING 

Level  A  1-4 
Level  B  All 
Level  C  All 


RELATED  AIDS 

HMS  — DM56. 

BFA  COMP  LAB  11  —  123,  124. 


BACKGROUND 

Expressing  hundredths  as  fractions 
and  decimals  was  presented  on  pages 
2,  3,  and  200. 


SUGGESTIONS 

Initial  Activity  Review  the  meaning 
of  percent.  Point  out  that  since  they 
mean  “out  of  100”,  percents  can  be 
expressed  as  decimals. 

Examples 

(a)  83%  = 

ivA.; 

=  0.07 


83 

100 

0.83 


(c)  70%  = 


70 
100 

=  0.70  or  0.7 
Similarly  decimals  can  be 
expressed  as  percents. 
Examples 


(a)  0.72  =  ^ 


=  72% 


(b)  0.9 

9  X  10 


10  X  10 


70%  =r  -7°- 

/u/u  jQQ 


=  0.70 
=  0.7 


100  10 


Assign  the  exercises.  Be  certain 
that  the  students  are  familiar  with  the 
accepted  answer  format. 


ACTIVITIES 

1.  Provide  an  activity  assignment  such 


as: 


“Percent  Scan”. 

(a)  Scan  one  section  of  your  local 


Percents  and  Decimals 


Percent  is  a  comparison  to  100.  It  can  be  expressed  as  a  decimal. 


Express  as  decimals, 
(a)  45% 

45%  = 


45 


100 


•(b)  9% 
9% 


_9 

100 


=  0.45 


=  0.09 


Express  as  percents. 

(a)  085  (b)  0.07 

0.85  =  0  07 

=  85% 


100 

7% 


Exercises 

1.  Express  as  decimals. 


2,  Copy  and  complete  these  place-value  charts. 


25% 
3%  = 


_  ......24 

“100 


0.25 
Tbo^  ■  0.03 


(c)  50'^'^(d)  17'^o''''(e) 


(f)  35^i^^{g)  85'^o‘®%)  8% 

0.2.  I 

(i)  20%  (j)  1% 

Express  as  percents. 

3-  { 

(e)  0.05  5^^ 


,  o.o8 


0.75  ■%75 


0.02 


(f)  0.99  (9)  0.5 


(c)  0.41  (d)  0.89  gc)<^. 


(h)  0.3  30^7^  (I)  0.01 


4.  Out  of  every  dollar’s  allowance,  Jamie  saves  ,$0.25. 
What  percent  does  he  save?  25*7© 


5.  Mr.  Thompson  esjrns  $1000  per  month  (after  taxes  are  paid). 
He  pays  $380  for  rent,  $260  for  food,  and  saves  $70, 

What  percent  of  his  salary  does  he  use  for: 

(a)  rent?  337^  (b)  food?  3^7^ 

(c)  savings?  -jaj^  -^(d)  other  expenses?  24% 


228  Percent  and  decimal  equivalent 


_9 

10 

90 

100 

90% 


USING  THE  BOOK 

Discuss  each  of  the  examples  in  the 
display  at  the  top  of  the  page,  drawing 
particular  attention  to  the  fact  that 
the  denominators  are  100  in  every 
case. 

Note:  It  is  customary  to  write  the 
decimal  in  its  simplest  form: 


newspaper  and  clip  out  all 
activities  or  advertisements  which 
contain  a  percent  sign. 

(b)  Paste  these  in  your  notebook. 

(c)  Express  all  percents  as  decimals. 

(d)  Using  2  pieces  of  information, 
write  a  word  problem  and  solve  it. 

2.  Prepare  a  challenge  card  such 

as: 

“Percent  Count”. 

(a)  Select  any  whole  percent  between 
1%  and  100%. 

(b)  Write  the  next  8  whole  percents. 

(c)  Express  each  as  a  decimal  in 
simplest  form. 


3.  See  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Use  triple  card  sets  such  as: 


27 

100 

27% 

0.27 

1 

4 

25 

100 

25% 

50% 

0.50 

0.5 

1 

2 

5 

10 

50% 

228 


Percent  Problems 

10  darts  were  thrown  at  the  dart  board. 

(a)  How  many  darts  hit  the  inner  ring?  3 

(b)  How  many  darts  hit  the  outer  ring?  5 

(c)  How  many  darts  missed  the  rings?  Z 

(d)  What  percent  hit  the  inner  ring?  30‘7o 

(e)  What  percent  hit  the  outer  ring?  50  7» 

(f)  What  percent  missed  the  rings?  X07* 

There  are  25  fish  in  the  classroom  aquarium. 

7  are  adult  fish,  and  the  rest  are  young  fish. 

(a)  How  many  are  young  fish? 

(b)  What  percent  are  adults?  287<> 

(c)  What  percent  are  young  fish?  7^ 

3.  Sam  plays  hockey  for  the  Raiders. 

Sam  has  taken  50  shots  on  goal  in  20  games. 

He  scored  1 4  goals. 

(a)  What  is  his  scoring  percentage  based  on  shots  on  goal?  28% 

(b)  What  IS  his  scoring  percentage  based  on  the  number  of  games  played?  io% 

4.  There  are  50  Grade  6  students  at  Howard  Avenue  Public  School. 

6  were  absent  on  Wednesday. 

On  that  day,  what  percent  were: 

(a)  absent"^  68‘^o 

s.  500  students  attend  Glen  Grove  School 
75  students  sing  in  the  senior  choir 
200  students  play  intramural  soccer  4o7o 
25  students  are  members  of  the  Drama  Club.  5 
30  students  are  members  of  the  Library  Club. 

70  students  are  active  members  of  the  “Animal-Kindness"  Club.  l47o 
(a)  What  percent  of  the  500  students  participate  in  each  of  these  school  activities?  See  above  • 
{b)  What  percent  do  not  participate? 
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CTIVITIES 

I.  See  the  “Concentration”  idea 
ascribed  in  Activity  3,  page  228. 

2.  Using  cards  similar  to  those 
quired  for  Concentration  above,  see 
r^ummy”  as  described  in  the  Activity 
jservoir. 

3.  Provide,  if  necessary,  a 
unded-to-the-nearest- 1 00  student 

:  tal  for  your  school.  Have  some  of 
|ur  Level  C  students  collect  data 
ch  as  that  described  in  Exercise  5. 
•ive  them  report  their  percent 
Ridings  to  the  class. 


EXTRA  PRACTICE 

At  Glen  Arbour  School  there  are  200 
students. 

30  are  in  the  Library  Club. 

20  are  in  the  primary  choir. 

50  are  in  the  junior  choir. 

140  play  in  school  sports. 

20  are  in  the  safety  patrol. 

(a)  What  percent  of  the  total  student 
body  participate  in  each  of  the 
above  school  activities? 

(b)  270  students  have  been  counted. 
Explain  briefly  why  this  is  possible. 


OBJECTIVE 

To  solve  percent  problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

intramural 

BACKGROUND 

Exercise  5  requires  that  the  fractions 
be  written  in  lowest  terms  (i.e., 
reduced  to  lowest  terms).  See  page 
189. 

SUGGESTIONS 

Initial  Activity  Have  one  or  two 
students  demonstrate  their  skills  at  a 
simple  activity  of  the  sort  described  in 
Activity  2,  page  226.  Record  their 
performances  on  the  chalkboard. 
Present  problems,  based  on  the  data, 
such  as: 

(a)  How  many  beanbags  landed  in  the 
pail? 

(b)  How  many  beanbags  missed  the 
pail? 

(c)  What  percent  of  those  thrown 
landed  in  the  pail? 

(d)  What  percent  of  those  thrown 
missed  the  pail? 

Solve  the  problems  orally,  discussing 
the  steps  and  strategies  involved. 

Collect  some  bits  of  other  class¬ 
room  trivia  such  as:  “of  these  10 
people,  4  have  blue  eyes;”  “of  these 
25  people,  16  are  wearing  sneakers;” 
“of  these  20  books,  3  have  over  250 
pages;”  etc.  Express  the  ratios  as 
percents. 

USING  THE  BOOK 

Read  through  the  problems  with  those 
groups  or  individuals  who  have 
reading  difficulties.  Be  certain  that  the 
students  are  familiar  with  the 
accepted  answer  format. 
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OBJECTIVE 


To  calculate  a  percent  of  a  whole 
number 


PACING 


Level  A  1-12,  15,  18,  20-22 
Level  B  All 
Level  C  All 


RELATED  AIDS 

BFA  COMP  LAB  11  —  125. 

BFA  PROB.  SOLVING  LAB  11  —  141. 


BACKGROUND 

The  multiplication  of  whole  numbers 
by  tenths  and  by  hundredths  is 
presented  on  pages  71  and  74 
respectively. 


45%  -  W 


70%  7%  = 


SUGGESTIONS 

Initial  Activity  Before  discussing  the 
work  on  this  page: 

(a)  Review  the  expression  of  percents 
as  decimals. 

Examples 

70 
100 
_7_ 

10 

=  0.7 

(b)  Review  the  product  of  decimals 
and  whole  numbers. 

Examples 

< —  no  decimal  places 
< —  1  decimal  place 

< —  1  decimal  place  in 
the  answer 


=  0.45 


=  0.07 


50 
X0.6 

30.0 


and 


780- 

X0.35- 


no  decimal  places 
2  decimal  places 


39  00 
234  0 


273.00- 


2  decimal  places  in 
the  answer 


USING  THE  BOOK 

Discuss  the  problems  presented  in  the 
display  at  the  top  of  the  page. 

Justify  that  56  students  are  going 
camping 

(a)  using  common  sense 

—  560  students  are  going? 

—  5.6  students  going? 

(b)  70  no  decimal  places 

XO.8  1  decimal  place 

■  1  decimal  place  in  the 

answer 


The  Camping  Trip 


80%  of  the  70  Grade  6 
students  are  going  on 
the  school  camping  tnp. 

How  many  are  going  camping? 


To  solve: 


Step  1  Express  the  percent 
as  a  decimal, 

80 
ioQ 

=  0,80 
or  0,8 


80% 


Step  2  Calculate  80%  of  70 
as  0 , 8  X  70, 

70 
X  0.8 


56  students 
56,0  are  going  camping. 


Nicole's  parents  bought 
camping  equipment  costing 
$48.  How  much  money  for  sales  tax 
did  they  pay  if  the  sales  tax  rate  was  5%? 


To  solve: 


Step  1  Express  the  percent 
as  a  decimal. 

_  s 
T  oo 

=  0,05  ■ 


5,0 


Step  2  Calculate  5%  of  $48 
as  0.05  X  48. 

48 
X  0.05 


Nicole’s  parents 
2.40  paid  $2.40  for  sales  tax,' 


Exercises 

Calculate. 


• 

50“. 

b  of  1 8  q 

# 

70%  Of  40  £8 

• 

10“, 

c  of  80 

8 

4, 

151 

0  Of  200  30 

5. 

25“ 

b  of  60  I5 

6. 

42%  of  300 

lato 

7, 

66^1 

b  of  1 50  43 

8. 

201 

b  of  85 

11 

9. 

90‘i 

b  of  500  450 

10, 

100%  of  16 

I6 

11. 

'6% 

of 

150 

4 

12. 

4% 

Of  50 

13, 

2% 

of  300  lo 

14, 

8%  of  75  fa 

15. 

1  % 

of 

400 

4 

16, 

5% 

ot  700 

35 

17, 

3% 

of  S600  4  I& 

18, 

7%  of  $200 

19, 

9% 

of 

$400  $3b  20. 

5% 

of  $180  44 

21.  65%  of  the  Grade  6  students  brought 
their  own  sleeping  bags. 

How  many  students  is  this?  4t) 


22,  The  price  ot  F^aul's  sleeping  bag  was  $65. 

He  had  to  pay  7%  more  for  sales  tax. 

What  was  the  total  cost  ot  the  bag?  $t)3.5S 
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1),  percen?  of  h  whole  noirmer 


What  was  the  total  price  paid? 

$48.00  sales  price 

+  2.40  sales  tax 


$50.40  total  cost 
Assign  the  exercises. 


56.0 


Justify  that  the  sales  tax  for 
Nicole’s  camping  equipment  is  $2.40. 


ACTIVITIES 

1.  To  review  the  multiplication  of 
whole  numbers  by  tenths  and 
hundredths,  see  the  “500  Grand”  idea 
in  the  Activity  Reservoir.  At  each  grid 
location,  write  questions  like: 

8  X  0.7,  12  X  0.5,  30  X0.06. 

Adjust  the  total  points  required  to  win 
accordingly. 

2.  Use  the  “500  Grand”  idea 
described  above  but  use  exercises  of 
the  sort  on  this  page. 

7%  of  700,  12%  of  60,  95%  of  500,  etc. 


3.  Have  students,  working  in 
groups,  use  camping  or  department 
store  catalogues  to  select  necessary 
camping  gear  and  calculate  total 
costs.  Have  them  calculate  sales  taxes 
for  these  purchases  (use  the  provincial 
rate)  and  add  total  costs  together. 


EXTRA  PRACTICE 

1.  1%  of  350  [3.5] 

2.  10%  of  $85  [$8.50] 

3.  9%  of  200  [18] 

4.  25%  of  640  [160] 

5.  37%  of  $500  [$185] 

6.  5%  of  450  [22.5] 

7.  2%  of  $170  [$3.40] 

8.  100%  of  $792  [$792] 

9.  70%  of  150  [105] 

10.  15%  of  810  [121.5] 


tai 
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Allowances  and  Savings 


Mario  receives  an  a.lowai.ce 

of  S5.50  per  week  He 

puts  30'^o  in  his  savings  account. 

How  much  does  he  save  each  week? 

Step  1  Express  30%  as 
a  decimal. 

30%  =  0  30  or  0,3 

Step  2  Calculate: 

03  X  S5.50 

5.50  tZ  Bkwt-S) 

X  0.3  U  plao*';) 


1  .650  ilS  d'i-osntai  pliK:-:?s) 


Mario  saves 
S1 .65  each 
week. 


Jean  makes  SI 2.60 

each  week  from  her  paper  route. 

She  saves  25%  of  her  money 
How  much  does  she  save  each  week? 

Step  1  Express  25%  as 
a  decimal. 

25%  =  0.25 

Step  2  Calculate; 

0.25  X  $12.60 

1  2.60  •'<!  lecimai  isiaos?,} 

X  0.25 


6  300 
25  200 

3. 1  500  rr  neciiRal  placesi 


Jean  saves 
$3.1  5  each 
week. 


Exercises 

Calculate. 

^  10%  of  $32.00 
5.  70%  of  $54.50 
9.  12%  of  $4.50 


11. 


^  50%  of  $79.00 
6.  90%  of  $35.00 
10.  2%  of  $83,00 


3.  25%  of  $  1 1 .60 
7,  8%  of  $9.50 


4.  6%  of  $45,00 
8.  38%  of  $60,00 


John  receives  an  allowance  of 
$7.00  per  week. 

How  much  does  he  spend  on: 

(a)  school  supplies?  ^0.70 

(b)  fransportation?  $1.40 

(c)  food? 

(d)  hobbies?  $2.80 

(e)  How'  much  does  he  save  each  week?  $  1.05 
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NSWERS- 

$3.eo  2.  $34.50  3.  $2.40  4.  $2.70  A.  $38.15 

$  O.lfc  8.  $22.80  8.  $0.54  /o.  $  l.lob 


<p.  $31.50 


OBJECTIVE 

To  find  a  percent  of  a  decimal 
(no  rounding) 

PACING 

Level  A  1-10 
Level  B  All 
Level  C  All 


RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  240. 
CALC.  ACTIVITY  MASTERS— 54, 
89. 

SUGGESTIONS 

Initial  Activity  Discuss  savings  — 
Where  do  people  keep  savings?  How 
much  do  you  save?  How?  Where? 

Discuss  allowances  —  What  is  the 
purpose  of  an  allowance?  List 
suggestions  on  the  chalkboard  or  on 
chart  paper. 

Point  out  that  savings  could  be  a 
percentage  saved  each  week  or  each 
month. 


USING  THE  BOOK 


Demonstrate  the  2  steps  shown  for 
solving  the  problems  involving  Mario 
and  Jean.  Focus  attention  on  the  way 
of  positioning  the  decimal  point  in  the 
answer.  Also  discuss  the  reasonableness 
of  the  answer. 

Have  the  students  record  their 
solutions  in  an  organized  way. 

Example 


30%  of  $15.00 
=  0.3  X  15.00 
=  $4.50 


15  15.00 

XO.3  or  X  0.3 

4.5  4.500 


ACTIVITIES 

1.  See  Activities  1  and  2  on  page  230. 
Use  appropriate  numbers  on  the  grid. 
50%  of  $18.50,  25%  of  $20,  etc. 

2.  See  “Bingo”  as  described  in 
the  Activity  Reservoir.  Modify  the 
game,  however,  by  (a)  using  a  blank 

i;4  X  4  grid;  (b)  selecting  the  answers 
ifrom  16  exercises  and  writing  these  on 
ijthe  chalkboard  (use  Exercise  8  on 
ipage  358,  Exercise  7  on  page  359,  and 
four  more  exercises  from  Extra 
Practice  as  a  source);  (c)  have  the 
players  write  these  answers  randomly 
ion  their  grids.  Play  in  the  usual 
imanner. 

3.  Provide  circle  graph  stencils  as 
i  shown.  Have  the  children  graph 
approximate  percentages  for  time 


spent  doing  various  activities  on: 

(a)  a  weekday  during  the  \ 

school  year  I 

(b)  a  Saturday  I  Choose  2. 

(c)  a  Sunday  I 

(d)  a  Special  Day.  1 


EXTRA  PRACTICE 

1.  60%  of  $83.50  [$50.10] 

2.  4%  of  $208.50  [$8.34] 

3.  10%  of  $75.60  [$7.56] 

4.  100%  of  $16.50  [$16.50] 

5.  1%  of  $562.00  [$5.62] 

6.  25%  of $950.00  [$237.50] 
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OBJECTIVE 

To  round  percents  to  the  nearest: 

(a)  whole  percent  and  (b)  tenth  of 
one  percent 

PACING 

Level  A  1-3  (parts  (a),  (b)) 

Level  B  1-3  (parts  (a),  (b),  (c)) 

Level  C  All 

BACKGROUND 

These  exercises  require  that  students 
round  amounts  to  the  nearest  whole 
number  (see  pages  13  and  217). 

SUGGESTIONS 

Initial  Activity  Review  the  rounding 
of  decimal  numbers  to  the  nearest 
whole  number. 

Example 

17.83  to  the  nearest  whole  is  18. 

17.38  to  the  nearest  whole  is  17. 

Review  rounding  to  the  nearest 
tenth.  (Refer  to  examples  from  page 
217  of  this  text.) 

Review  the  division  involved  to 

show  that  -j  =  0.142  857 .... 

0.142  857 
7  )  1.000  000 
7_ 

30 

20 

14 

60 

% 

40 

50 

1 

USING  THE  BOOK 

Discuss  how  66.66  ...  %  is  67%  to  the 
nearest  whole  percent 
and  66.7%  to  the  nearest  tenth. 
Similarly,  14.^857  ...  %  is  14%  to 
the  nearest  whole  percent 
and  14.2857 ...  %  is  14.3%  to  the 
nearest  tenth. 

Remind  the  students  that,  if  the 
digit  in  the  next  place  to  the  right  is  5 
or  more,  increase  the  previous  digit  by 
one. 

Show  how  Exercises  1(a)  and  2(a) 
could  be  organized. 

0.333  33  . . . 

1(a)  3  )  1.000  00 


Percents  an6  Rouniding 

Some  ratios  produce  decimals  that  need  rounding  when  written  as  percents. 
Ratio  Decimal  Percent  Rounded 

0.666  . 


(Whole 


•3  2.000 


(Nearest  tenth  %) 

_  X  . I  . 

66.666...%  ()6)6).6)6)— >6  7.00  (  )6)6).6)6)-^(  )6)6).7)o) 

I  ■  t 


0.142  857 


1 


J 7  riTdOO  bO  —  1  4.2857  . . .  %  (3lHMi)~*QjH3^  (  )l)4).2)8)5)— (  )l)4)3)o) 

f  '  I 


Exercises 


Express  each  ratio  as  a  decimal  rounded  to  two  decimal  places. 

’  -  —  •  »!  i  “-hcl  I  ‘■  ‘’Id)  I 


(e) 


±_ 

1 


o.o<l 


W3=3, - 

2.  Express  each  of  the  decimals  in  Exercise  1  as  a  percent  rounded  to  the  nearest 
whole  percent,  33%  (b)  i3%  CO  b3%  (d)  (cl  (6) 

3.  Express  each  ratio  as  a  percent  rounded  to  the  nearest  tenth  of  a  percent. 

^J2  A  ^17%  (c)  - 


(f)  -10 

lU  ^-1 


4.11 


-15 

4.  Calculate  the  percent  correct  to  the  nearest  whole  percent: 

(a)  Jill  got  12  questions  correct  out  of  13. 

(b)  Allan  got  49  questions  correct  out  of  65.  75  ^ 


14 


7.l7o 


*  - .  The  line 


0.142  857 

-f*  0.142  867  142  857 

(a)  Express  all  the  sevenths  fiom  j  to ~  as  decimals- 


.  “■ 

(bj  Express  each  seventh  as  a  p^cent  founded  to  the  nearest  whole  percent.  ,  -  ' 


232  Pounding  percents 


AliSWERS'. 

Bra‘vrtlp\cltv\er 


(a')  y  =  0- 142  857 


7 


0.285  1/4 


1--  0.7)4  285  -^  0.857  142  (b)  ^ 


3  =  0.428  57/ 

7 

14%  1=2370  ^=437-  577. 


0.57/  428 


1=7/% 

0.333 . .  .-♦0.33  to  2  decimal  places. 
2(a)  0.3333  . . .  =  33.333 ...  % 

33.333  ...%-►  33%  to  the  nearest 
whole  percent. 

Assign  the  exercises. 


each  of  the  “elevenths”  from 


11 


10 


ACTIVITIES 

1.  Have  the  children  play  “Triple 
Concentration”  (see  the  Activity 
Reservoir).  Use  card  sets  which 
reinforce  some  of  the  more  common 
percent  amounts. 


through  ^  as  a  repeating  decimal; 

(b)  express  each  repeating  decimal  as 
a  percentage  rounded  to  the  nearest 
whole  percent. 

3.  Prepare  10  to  15  cards  which 
show  various  whole  and  tenth  percent 
amounts. 


66% 

37.4% 

11% 

66.7% 

1 

2 

50% 

0.5 

3 

4 

0.75 

75% 

1 

1.0 

100% 

Have  the  students  write  two 
percent  amounts  for  each  card,  one 
below  and  one  above,  which  when 
correctly  rounded,  would  yield  the 
amounts  shown  on  the  original  card. 
When  complete  and  correct,  use  decks 
of  cards  made  up  of  the  originals  and 
the  student  responses  rewritten  on 
cards.  Shuffle  the  decks  well.  Have 
them  exchanged  for  re-sorting. 


2.  Have  the  students  (a)  express 


I 
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stamp  Collecting 


40%  of  all  the  entries  in  the  stamp-collectors'  exhibition  received  prizes 
What  ratio  of  the  entries  received  prizes? 


Step  1  Write  the  percent 

as  a  fraction. 

Step  2  Reduce,  using  division. - 

Step  3  Reduce  again 

(it  necessary). 

Two  out  of  every  5  entries  received  prizes. 


40%  = 


40 

100 


40  -10^  A 
1 0O'-'TO  1 0 


2_ 

5 


10 


Exercises 

Express  these  percents  as  reduced  ratios. 


• 

30% 

_ 

■ 

100 

■3 

■ 

to 

^  60% 

_ 

■ 

too 

k  _i 

m  m 

10  s 

• 

25% 

1 

4- 

4. 

10% 

1 

lO 

5. 

75%  3 

4 

6. 

80%  4 

5 

7. 

50% 

1 

2 

8. 

12% 

3 

25 

9. 

32%  jg. 

25 

10. 

48%  J2^ 

2b 

11. 

44% 

il 

25 

12. 

56% 

14- 

2E> 

13. 

72%  _ig_ 

2b 

14. 

84%  21 

25 

15. 

96% 

24 

25 

16.  20%  of  Josh’s  stamps  are  Canadian  stamps. 

What  ratio  of  Josh’s  stamps  are  Canadian  stcimps?  i 

17.  8%  of  his  stamps  are  Dutch  stamps. 

What  ratio  of  his  stamps  are  Dutch  stamps?  2_ 


18.  36%  of  his  stamps  are  from  African  countries 
What  ratio  of  his  stamps  are  African  stamps? 


19.  1 5%  of  his  stamps  are  from  the  U.S.A. 
What  ratio  of  his  stamps  are  American?  3 

5o- 
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ACTIVITIES 

.  Prepare  some  “fill-in-the-blank” 
Tuzzles  as  shown  for  completion  by 
h  he  students. 

a)  60%  =  ^==^  =  ^=--.-3:5 

b)  36%  =  —  =  ^  -  -►9: 

100  50  • 

d)  %  =  —  =^  =  —  =  —  ^1.1 
etc. 

2.  Have  students  who  have  stamp 
vollections  bring  them  to  school  for 
■bis  ratio  activity  (or  sketch  a 
,  emonstration-size  page  or  two  on 
.xperience  chart  paper.  Be  sure  to 
iiclude  (a)  10  to  20  “stamps”  on  each 
I  age,  (b)  different  colours  of  stamps, 
j;)  different  values  showing  on  each 
tamp). 

Instruct  the  children  as  follows. 
|lsing  1  or  2  pages  of  stamps,  write 
;  ‘lese  ratios: 


(c)  some  other  ratio. 

Divide  to  form  the  decimal  equivalent 
for  the  above  ratios. 

Express  each  decimal  as  a  percent 
rounded  to  the  nearest  whole  percent. 

3.  Have  some  students  use  water¬ 
colour  paints  to  show  percent 
amounts.  They  might  like  to  use 
thumbprints,  vegetable-piece  stamps 
or  brush-dab  marks  to  show  patterns 
which  are: 

(a)  25%  red 

(b)  50%  blue 

(c)  60%  black 
etc. 

Example 


O  •  O  O  O 

•  •000 


30%  black  50%  shaded 


OBJECTIVE 

To  express  percents  as  a  reduced  ratio 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

It  is  assumed  that  students  have 
completed  the  section  on  equivalent 
fractions  and  fractions  in  lowest  terms 
(pages  188  and  189). 

SUGGESTIONS 

Initial  Activity  Review  the  reduction 
of  fractions. 

Example 

16  _  16-;-4  _ 

100  “  100^4  ~  25 

Remind  the  students  that:  (a)  both 
numerator  and  denominator  are 
divided  by  the  same  amount;  (b)  though 
the  numbers  have  changed,  the 
amount  expressed  remains  the  same. 

Review  also,  if  necessary,  the 
meaning  of  simple  ratios  as  presented 
on  pages  221  and  222. 

Example 

Two  out  of  every  five  people  surveyed 
preferred  chocolate  ice  cream  —  2  to  5, 

2:5,  or 

USING  THE  BOOK 

Explain  the  steps  in  writing  a  percent 
as  a  reduced  ratio: 

36%  of  the  people  in  the  class  today 
are  wearing  jeans. 

Example 

36%  =  (I)  %  as  a  fraction. 

liry  =  i  ^2)  Reduce,  using 
division. 

3qT2  =  Ys  ^2)  Reduce  again 
(if  necessary). 

36%  =  Y,  Repeat  3  if  necessary. 

9  out  of  25  people  in  class  today  are 
wearing  jeans. 

Emphasize  that,  in  the  examples 
above,  at  the  top  of  the  pupil  page 
and  in  all  of  the  exercises  on  this 
page,  though  percents  have  been  or 
will  be  rewritten  as  reduced  ratios,  the 
amounts  expressed  remain  the  same. 
Assign  the  exercises. 


!  10  green  stamps  colours  (Continued  on  page  235) 

;•  all  stamps  t'  b  / 

t  .))  stamps  with  less  than  20  on  the  face 
5  all  the  stamps 


233 


OBJECTIVE 

Ratio,  decimals,  and  percent 
equivalents 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


RELATED  AIDS 

HMS— DM57  and  DM58. 

CALC.  ACTIVITY  MASTERS  — 88. 


SUGGESTIONS 


Initial  Activity  Show  the  format 
meant  for  each. 

Example 

Ratio  Fraction  Decimal  Percent 
Ratio 


1:50 


50 


0.02 


2% 


Review  how  division  is  performed 
to  change  ratios  to  decimal 
equivalents  (see  pages  215  to  217). 
Example 
1  out  of  18  or  ^ 


18 


0.3888 
18  )  7.0000 

1  60 
1  44 

160 

144 

16 


^=0.3888... 

lo 

0.3888  . . .  — ►  39% 


USING  THE  BOOK 

Assign  all  the  exercises  1  through  15. 
Students  can  mark  by  exchanging 
books.  Note  that  the  evaluation 
comments  at  the  right  side  of  the  page 
for  Exercises  1  to  10  is  separate  from 
Exercises  11  to  15. 


ACTIVITIES 

1.  Have  the  students  write  the  various 
data  from  the  charts  on  the  pupil 
page  onto  cards. 

Example 


7:10 

7 

10 

0.70 

70% 

Use  this  60-card  deck  to  play 
“Rummy”  as  described  in  the  Activity 
Reservoir. 

2.  Have  the  students  make  up 
their  own  charts  showing  data 
collected  from  the  class,  school,  or 
home,  such  as: 
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Tune  Up 


Copy  and  complete  this  chart  of  equivalents  in  your  notebook. 


Rfttio 

Fraction  ratio 

Decimal 

Percent 

1, 

7 ;  1  0 

7 

■  /o 

■  0.1 

■  70% 

2. 

■  4:5 

Cn;4:^ 

i 

1 

■  0.8 

■  80% 

3. 

■  3-4 

■  ^ 

0.75 

■  75% 

4. 

■  3-5 

■  f 

■  O.b 

60% 

5. 

9:20 

■  0.45 

■  45% 

6, 

■  7-2S 

7 

25 

■  0.26 

■  287. 

7. 

■  13:20 

13 

■  2? 

0.65 

■  45% 

8. 

■  2-25 

■  25 

■  0.08 

8% 

9. 

■  3T50 

39 

50 

■  o.^8 

■  78% 

10. 

,  81- (00 

■  /«o 

0.81 

m 

Copy  and  complete  this  chart  of  equivalents. 

(Round  all  decimals  to  2  decimal  places.) 

(Round  all  percents  to  the  nearest  whole  percent.) 

Ratio 

Fraction  ratio 

Decirna! 

Pernent 

11. 

7  out  of  1  5 

*7 

■  Ts 

■  0.47 

■  47% 

12. 

_  Tout 
*  ot  Ifa 

9 

16 

■  O.b(o 

■  5b7o 

13, 

8  out  of  1 1 

■  4 

B  0.73 

■  737. 

14, 

S  Out 

■  of  13 

5 

13 

■  0.38 

■  38% 

15, 

23  out  of  30 

_  23 
■  30 

■  O.V 

■  77% 

Score 

25-30  Top  shape 
20-24  Good  shape 
Less  than  20 
More  exercise  required 


Score 

12-15  Super  shape 
8-1 1  Good  shape 
L  ess  than  8 
More  training  required 
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Ratio 

Fraction 

ratio 

Decimal 

Percent 

Number  of  boys 
in  class 

N  umber  of  females 
in  family 

Number  of  brown¬ 
eyed  people  in 
school 

3.  Prepare  a  chart  and  spinner  as 
shown.  Players  (from  2  to  4),  each 
with  their  own  colour  of  pencil,  take 
turns  twirling  the  spinner  twice  to 
generate  an  ordered  pair.  If  the 
ordered  pair  indicates  an  empty  place 
on  the  grid,  players  write  the 
appropriate  answer.  If,  on  one  of  the 
twirls,  the  spinner  arrow  indicates 
“Bonus”,  the  player  may  fill  in  any 
blank,  available  cell  of  the  grid.  Player 
to  have  supplied  the  most  answers 
when  the  grid  is  full  wins. 


Ratio 

Fraction 

ratio 

Decimal 

Percent 

9 

3:10 

8 

2 

5 

7 

0.85 

6 

50% 

5 

7:20 

4 

19 

25 

3 

0.35 

2 

4% 

1 

17 

50 

1 

2 

3 

4 

Example 

Twirl  three,  then  four.  Locate  and  fill 
either  (3,4)  or  (4,3)  with  0.76  or  35'7^ 
respectively.  ■ 

Twirl  two,  then  four  —  no  response  ■ 
allowed  because  both  (2,4)  and  (4,2)  2 
are  occupied.  I 


Boy  Scout  Day 

Five  Boy  Scouts  sold  apples  to  raise  money  for  their  camping  trip. 


What  was  ttie  average  number  pt  apples  sold  by  each  Scout? 

To  find  average: 

Step  1  Add  the  total  number 
of  apples. 

30  +  36  +  21  +  25  +  28  -  140 

Each  Scout  sold  an  average  of  28  apples. 


Step  2  Divide  by  the  number 
of  Scouts. 


28 


5  )  140 
10 


40 

40 

0 


Exercises 

Find  the  average  of  these  sets  of  numbers. 

A  7.  12.  1  1  A  10.  10,  7.  13  'O 


A.  125,75.100.100  100 


5.  2.  4,  6.  1,  5  3.b 


3.  40,  50,  55,  20,  35  ^ 

6.  187,  99,  142,  160.  157 


Find  the  average  of  these  sets  of  numbe-rs.  (Calculate  all  averages  to  the  nearest  tenth.) 
7.  8.12,20,18  |4.5  8.  38.  47,  54,  73,  94  bl-2- 


9.  327,  209.  252  2(aZl 
11.  12.  17.  22.  6.  10.  15.  25,  1  7  l5.5 


10.  1725,  1620  \<olZ.'b 

12,  68,  55,  40,  81.  77,  72  foS.b 


13.  Ten  Girl  Guides  sold  the  following  number  of  boxes  of  cookies  to  raise  money 
for  their  activities. 

12.  17,  28.  32.  9.  51.  19,  24.  15.  23 

What  was  the  average  number  of  boxes  sold  by  each  Girl  Guide?  23 
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'Continued from  page  233) 

EXTRA  PRACTICE 

Express  these-  percents  as  reduced 
ratios. 


1. 

20% 

2. 

22% 

3. 

24% 

4. 

26% 

5. 

28% 

6. 

30% 

7. 

32% 

8. 

34% 

9. 

36% 

10. 

38%  ' 

11. 

40% 

12. 

42% 

13. 

44% 

14. 

46% 

15. 

48% 

16. 

50% 

ACTIVITIES 

1.  Average  Time 

If  all  groups  began  the  exercises 
at  the  same  time,  have  them  record 
the  time  when  they  finished.  Calculate 
the  elapsed  time  required  to  do  the 
exercises.  Record  each  group’s  elapsed 
time.  Calculate  the  average  time  taken 
to  the  nearest  minute. 

2.  Prepare  a  challenge  card  such 
as: 


(a)  Write  any  ten  different  numbers 
between  20  and  100.  Find  the 
sum  of  these  numbers;  then 
calculate  the  average  rounded  to 
the  nearest  tenth. 

(b)  Repeat  (a)  using  6  numbers. 

(c)  Repeat  (a)  using  13  numbers. 


3.  Provide  a  metric  weigh  scale  or 
bathroom  scale.  Have  some  of  your 
Level  C  students  calculate  the  average 
mass  (to  the  nearest  kilogram)  of 
various  groups  in  the  class.  Have  them 
report  their  findings. 


OBJECTIVE 

To  calculate  the  arithmetic  mean 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

metre  tapes  (marked  in  centimetres) 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  —  10. 

BACKGROUND 

By  average  is  meant  the  calculation  of 
the  arithmetic  mean. 

Example 

sum  of  the  data 
number  of  pieces  of  data 

SUGGESTIONS 

Initial  Activity  To  review  the  concept 
of  average,  divide  the  class  into  groups 
of  from  4  to  8  students.  Distribute  the 
metre  tapes  and  have  the  students 
measure  each  other’s  height  (to  the 
nearest  centimetre)  and  record  their 
findings  at  a  place  on  the  chalkboard 
reserved  for  their  particular  team. 

When  all  measurements  are 
complete,  reassemble  the  class  and, 
using  the  various  data,  demonstrate 
the  calculation  of  the  average  height 
for  each  particular  team.  Discuss  the 
steps  involved  in  the  process, 
emphasizing  that  the  average  simply 
gives  us  a  general  idea  of  about  how 
tall  each  member  of  a  particular  team 
tends  to  be.  Point  out  that,  more  often 
than  not,  the  actual  measurement  of  a 
team  member  is  different  (though 
usually  close)  from  the  average 
measurement  for  the  team. 

USING  THE  BOOK 

Discuss  the  problem  in  the  display  to 
show  the  2  steps  required  to  determine 
the  averages.  Ask:  “Which  Boy  Scout 
sold  closest  to  the  average  number  of 
apples?’’  [The  one  wearing  glasses] 
Exercises  1  to  6  could  be  done 
with  the  class.  Assign  teams  of 
students  to  work  on  Exercises  7 
through  13.  You  may  wish  to  record 
the  starting  and  finishing  times  for  the 
exercises  (see  Activity  1). 
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OBJECTIVE 

To  solve  word  problems  involving 
averages 

PACING 

Level  A  1-4 
Level B  1-5 
Level  C  All 


RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  — 145. 
CALC.  ACTIVITY  MASTERS  — 41, 
65. 


SUGGESTIONS 


Initial  Activity  Review  rounding  of 
whole  and  decimal  numbers  as  it  was 
presented  on  pages  12  and  13. 

Present  a  problem  such  as: 

Rob  is  training  for  a  cross-country 
10  km  run. 

His  practice  record  for  the  course  was: 
Monday  57  min,  Tuesday  50  min, 
Wednesday  47  min,  Thursday  48  min, 
Friday  45  min. 

What  was  his  average  time? 
Demonstrate  the  solution  as: 


Average  = 


total  number  of  minutes 


number  of  practice  runs 


57  -b  50  -b  47  -H  48  +  45 
5 


49.4 

=  ~  -►5  )  247.0  — ► 
49.4  — ►  49.0 

t 

=  49  min  rounded 

to  the  nearest  minute 
Rob’s  average  time  was  49  min. 


USING  THE  BOOK 

Discuss  the  method  displayed  at  the 
top  of  the  page  for  finding  the  report- 
card  average  when  all  the  marks  are 
given  in  percent. 

Assign  the  problems  in  the 
exercises. 

Encourage  the  students  to 
organize  their  solution  similar  to  the 
display. 

Write  a  brief  statement  as  a 
solution  for  each  problem. 


ACTIVITIES 

1 .  Divide  the  class  into  groups  of  5  or 
6.  Have  them  record  their 
performances  at  some  of  the  following 
tasks  (by  setting  up  activity  stations, 
you  may  be  able  to  have  the  groups 
rotate,  thereby  trying  their  hand  at  all 
5  stations): 


Averages 


Tobi  received  the  following  marks  on  her  report  card: 
66%,  72%,  58%,  90%,  77%,  79%,  82%.  and  74%. 
What  was  her  average  mar-k? 


Average 


total  of  marks 


actual  number  of  marks 

66  +  72  ~b  58  ~b  90  +  77  +  79  ~b  82  4-74 

. 8 . T 

♦ 


598 

74,75 

8 

8 

598.00 

=  75  rounded  to  the  nearest  whole  percent 
Tobi's  average  mark  vi^as  75%. 


Exercises 

1.  Gary  received  the  following  marks  on  his  second-term  report  card:  69%,  50%,  12%. 
85%,  58%,  63%,  79%,  and  75%,  What  was  his  average  mark?  (Round  to  the 
nearest  whole  percent.) 

2.  Shots  on  goal  during  the  six  championship  hockey  games  were  60,  82,  45,  58.  70,  and 
51,  What  was  the  average  number  of  shots  on  goal  per  game? 

3.  Steven  worked  for  four  nights  on  his  school  project.  He  worked  for  85  min,  60  min, 

45  min,  and  90  min.  What  was  the  average  length  of  time  he  worked  per  night?  70  m'm 

4.  On  a  summer  trip  the  Cargill  family  travelled  2448  km  in  six  days. 

What  was  the  average  distance  they  travelled  each  day?  km 

5.  County-fair  attendance  for  seven  days  was  1 8  044  people. 

What  was  the  average  daily  attendance?  (Round  to  the  nearest  whole  number.)  2578 

6.  Wendy  received  the  following  scores  in  figure  skating:  5.8,  5.7,  5.5,  5.6,  5.7,  and  5.9. 
What  was  her  average  score?  5-7 
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probiema;  averygey 


(i)  record  the  number  of  bent-knee 
situps  that  each  group  member  can 
complete  in  one  minute; 

(ii)  provide  a  large  jar  (or  small 
bucket)  containing  small  items  such  as 
marbles,  counters,  bottle  caps, 
popcorn,  elastics,  centimetre  cubes, 
paper  clips,  erasers,  etc.  or  a  mix  of 
all  of  these.  Record  the  number  of 
items  each  group  member  can  grab  in 
one  handful; 

(iii)  record  the  number  of  correct 
multiplication  and/or  division  facts 
each  group  member  can  complete 
correctly  in  30  s  (use  a  stencilled  sheet 
or  flash  cards); 


(iv)  record  the  amount  of  money  each 
group  member  has  with  them  today; 

(v)  record  the  greatest  number  covered 
when  six  pennies  are  dropped  from  a 
standing  position  onto  a  numbered 
grid  (use  a  blank  wall  calendar  or  the 
grid  on  text  page  143). 

Have  the  children  in  groups 
calculate  the  average  performance  for 
the  team  for  the  activities  tried.  Make 
up  a  bulletin-board  display  with  the 
results. 

2.  To  review  and  practise 
rounding,  see  the  Activities  listed  on 
pages  12,  15,  and  84. 
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Hot-Air  Balloons 

Hot-air  balloons  use  propane  burners  to  keep  the  air  warm  inside  the  balloon 
Mr  Russell  has  two  full  90  L  propane  tanks  for  his  balloon. 

One  Saturday,  he  flew  for  three  hours  and  found  he  had 
60  L  of  propane  left  in  his  tanks  when  he  landed. 

What  was  his  average  propane  use  per  hour? 

Propane  used  _  (2  X  90)  -_60 
Time  in  hours  3 

=  180-60 
3'”'" 

=  J20 
3 

=  40 

He  used  40  L  of  propane  per  hour. 

Exercises 

1.  On  a  cold  winter  day,  Mr.  Russell  used  1 08  L  of  propane  for  a  four-hour  flight. 

What  was  the  average  amount  burned  in  each  hour? 

2.  One  morning  Mr.  Russell  soared  to  a  height  of  1 500  m  in  ten  minutes. 

What  was  his  average  rate  of  ascent  in  metres  per  second?  2,5  ,ri/s 

3.  Once  in  the  sky.  balloons  travel  at  the  speed  of  the  prevailing  winds.  If  the  wind  is 
blowing  at  an  average  of  32  km/h,  how  far  would  the  balloon  travel  in  2.5  h?  8O  km 

4.  Mr.  Russell  had  to  soar  to  3000  m  and  then  return  to  the  ground  to  pass  a  test. 

He  took  6  min  to  reach  3000  m,  and  24  min  to  descend  and  land. 

(a)  What  was  his  average  rate  of  ascent  in  metres  per  second?  g  a,  ^5 

(b)  What  was  his  average  rate  of  descent  in  metres  per  second?  2,|  rn/s 
i>r(c)  The  prevailing  winds  were  blowing  at  an  average  speed  of  50  km/h. 

How  far  from  his  take-off  spot  did  he  land?  25  km 
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ACTIVITIES 

1.  See  “Square  It”  as  describe4  in  the 
Activity  Reservoir.  Adjust  the  numbers 
on  the  dot  paper  so  that  they  are 
suitable  for  your  class.  Play  the  game 
in  the  manner  described  with  this 
twist:  when  totals  are  established,  each 
’  player  counts  the  number  of  squares 
that  he/she  completed;  players 
'  calculate  their  average  score. 

2.  Provide  the  students  with  this 
challenge: 


If  A  has  a  value  of  1,  B  =  2,  C  =  3, 

. . . ,  Z  =  26,  what  is  the  average  value 
of  each  letter  of  the  alphabet?  [13.5] 

3;  Using  an  alphabet  value 
system  such  as  in  Activity  2  above, 
have  the  students  find  (a)  the  average 
value  of  the  letters  of  their  name, 

(b)  two  words  which  have  an  average 
value  less  than  5,  (c)  two  words  which 
have  an  average  value  greater  than  18. 


OBJECTIVE 

To  solve  word  problems  involving 
averages 

PACING 

Level  A  1-3 
Level  B  l-4(a) 

Level  C  All 

VOCABULARY 

propane,  ascent,  prevailing,  descend, 
descent 

RELATED  AIDS 

HMS  — DM59. 

BFA  PROB.  SOLVING  LAB  11  —  145. 

SUGGESTIONS 

Initial  Activity  Discuss  how  hot-air 
balloons  work.  A  large  gas-powered 
fan  is  used  to  fill  the  balloon  with  air 
while  it  is  on  the  ground.  One  or  two 
propane  burners  are  mounted  on  a 
frame  above  the  basket.  When  the 
cord  is  pulled,  the  burners  heat  the  air 
in  the  balloon  and  the  warm  air 
expands.  This  hot  air  is  lighter  than 
the  surrounding  air  and  thus  the 
balloon  with  its  passengers  rises.  Once 
aloft,  the  balloon  drifts  with  the 
prevailing  wind. 

Balloonists  fly  in  the  early 
morning  or  late  afternoon  when  the 
winds  are  calmer.  Landing  when  the 
winds  are  blowing  is  extremely 
dangerous. 

The  basket  is  made  of  wicker 
which  is  not  only  light  but  pliable  in 
the  event  of  a  hard  landing. 

USING  THE  BOOK 

These  problems  could  be  assigned  in 
conjunction  with  the  problems  on  the 
previous  page. 

Discuss  the  context  of  each 
problem  with  the  students. 

Assign  the  exercises. 

Note:  In  Exercise  4,  the  students 
might  question  the  safety  of  trying  to 
land  a  balloon  if  the  prevailing  winds 
were  50  km/h.  Explain  that  the  wind 
at  1000  m  might  be  50  km/h  and  the 
wind  at  ground  level  might  be 
30  km/h.  However,  many  balloonists 
would  experience  a  rough  landing  at 
even  20  km/h. 
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OBJECTIVE 

To  determine  the  actual  dimensions 
given  a  scale  ratio  and  a  plan 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


The  Architect 


An  iicchitect  drew  some  plans  for  an  apartment. 
The  scale  ratio  is 

1  cm  :  1_m_ 

This  means  1  cm  on  the  drawing 
represents  1  m  in  the  actual  room. 


MATERIALS 

centimetre  graph  paper  and  centimetre 
rulers 

RELATED  AIDS 

HMS  — DM60. 

SUGGESTIONS 

Initial  Activity  Discuss  the  duties  of 
an  architect.  See  the  Career  Aware¬ 
ness  notes  in  the  Chapter  Overview  on 
page  220. 

Review,  if  necessary,  the  concept 
of  ratio  as  it  pertains  to  measurement 
as  presented  on  pages  221  and  222. 

USING  THE  BOOK 

Read  through  the  information 
presented  on  the  page,  discussing  the 
need  for  scale  drawings,  the  legend 
shown  (i.e.,  I  1  cm  :  1  m  I  ),  and  the 
various  rooms  and  dimensions  shown 
in  the  apartment  floor  plan.  You  may 
wish  to  mention  things  which  are  not 
shown  in  this  “view  from  above” 
drawing  (i.e.,  windows,  furnishings, 
sinks,  cupboards,  etc.).  Emphasize  the 
meaning  of  the  scale  ratio  —  the  scale 
drawing  here  (13  cm  X  8.5  cm) 
represents  an  actual  apartment  which 
is  13  m  X  8.5  m. 


1  rn  2  rri  3  rn  4  rn  6  m  6  rri  7  T.  8  rn  9  iri  10  n  ■  1  1  /rM  2  m  13  iri 


The  length  of  the  living -'dining  room  is  8  cm  on  the  blueprint.  This  represents  an 
actual  length  of  8  rn  in  the  full-sized  apartment. 

238  Scait-  MHOS. 
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Exercises 

1.  Find  the  actual  dimensions  of 
(aj  kitchen  3.5m 
tb)  bedroom,#  1  4rr>X3..Sro 

(c)  bedroom  2  4rti  X  3  m 

(d)  bathroom  x  2m 

(6)  storage  room  x  3.5  ttN 

ff)  closet  in  bedroom  #  1 

I  m  X  2 .5  m 

(gj  closet  in  bedroom  #  2 

I  m  X  3m 

(h)  linen  closet  I  MX  I  rn 


(a)  a  bed  that  is  2  m  by  1  m, 

(b)  a  rug  that  is  2  m  by  2  m. 

(c)  a  dresser  that  is  1  m  by  0  5  m. 

(d)  a  bookshelf  that  is  2  m  by  0  25  m. 


0 

0 

w  to  sciile: 

^  4' 

y 

‘Tm 

\  1 

1  D 

3,  Trace  another  room  in  your  notebook  and  draw  in  some  furniture,  using  a  scale 
factor  of  1  cm :  1  m. 


Seal';'  ilit: 
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Complete  1  or  2  exercises  orally 
at  the  chalkboard  before  assigning  the 
exercises.  You  may  wish  to 
(a)  distribute  graph  paper  for  use  with 
Exercises  2  and  3,  (b)  suggest  that  the 
students  record  the  actual  dimensions 
in  a  chart. 


1(a) 

Kb) 


Room 

Length 

Width 

kitchen 

4  m 

3.5  m 

bedroom  #1 

ACTIVITIES 

1.  A  different  scale. 

Using  the  centimetre  graph  paper, 
have  the  students  draw  the  same 
apartment  floor  plan  as  the  one  on 
page  238  using  a  scale  ratio  or 
f2"cm:li^.  (That  is,  2  cm  represents 
1  m.) 

The  drawing  of  the  floor  plan 
would  be  26  cm  by  17  cm. 

Have  them  locate  all  the  rooms 
and  draw  some  furniture  in  using  the 
same  ratio. 

2.  Present  the  students  with  a 
ditto  of  the  outline  of  the  classroom 
on  white  paper. 

If  the  room  is  1 1  m  long,  this 
would  be  represented  by  1 1  cm.  If  the 
room  is  7.5  m  wide,  this  would  be 
represented  by  7.5  cm. 

Point  out  that  this  is  the  scale 
ratio  1  cm:l  m,  1  cm  on  the  drawing 
representing  1  m  actual. 

Have  them  locate  the  door  and 
one  other  feature  on  the  stencil. 

Ask  the  students  to  carefully 
sketch  in  some  major  features  in  the 
room  on  the  classroom  floor  plan. 

Discuss  the  results.  Discuss  any 
problems  encountered. 

3.  Some  of  your  Level  C  students 
might  enjoy  investigating  the  scale 
ratios  used  on  some  local  municipal  or 
provincial  maps.  Have  them  trace  the 
legends  used  and  use  their  tracings  to 
estimate  some  “as  the  crow  flies” 
distances  between  local  towns  or  cities. 
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OBJECTIVE 

To  use  ratios  to  determine  actual 
sizes  or  scale  sizes 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

centimetre  graph  paper  and  metric 
rulers 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 82. 

BACKGROUND 

Solving  ratio  equations  and  using 
cross  multiplication  are  assumed  skills 
(see  pages  223  to  225). 

SUGGESTIONS 

Initial  Activify  Review  cross 
multiplication  as  it  applies  to 
equivalent  ratios. 

Example 

±  —  A 

5  ■ 

1  X  ■  =  5  X  6 
1  X  ■  =  30 
■  =  30 

•  ±  _  A 

•  *  5  30 


Scale  Drawings  I 


This  is  a  scale  drawing  of  a  calculator. 
What  is  its  actual  size?  cm— ► 


Scale  ratio  is  1 :4. 

1  cm  on  the  drawing 
represents  4  cm  of 
actual  length. 


Use  the  ratio: 

Drawing  width 
Actual  width 


1 

4 


3  5  cm 


Drawing  length 
Actual  length 


The  actual  width 

. . .  J 

. . . ►  4 


1  X  ■  = 


=  4X2 
=  8 

is  8  cm. 
3.5 

■ 

4  X  3  5 
14 


The  actual  length  is  1 4  cm. 


Exercises 

Use  ratios  to  find  actual  sizes  of  these  scale  drawings 

200  cm  2,  35  cm 

■■Uia  4  cm  TI* . 


3  5  cm 


3. 


1 2b  cm 


4  2  cm 


1:50  ! 


1. 


1:10 


Measure  and  calculate  the  actual  dimensions  of  these  rectangles. 


4. 


3  7  cm 


5.5  cm 


L!J.3£j 


215  cm 


1  cm 

lO  c.fr> 


A 


:10 


1 :50 
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Point  out  that,  if  we  had  a  scale 
drawing  of  a  rectangle  whose  width  on 
the  drawing  is  6  cm  and  we  are  told 
the  scale  ratio  is  1:5,  then  we  could 
calculate  the  actual  width  of  the 
rectangle. 


Drawing  width  ^  1  _ 

Actual  width  5  ■ 


By  cross  multiplying  1  X  ■  =  5  X  6 
1  X  ■  =  30 


■  =30 

The  actual  width  is  30  cm. 


t/'i 


USING  THE  BOOK 

i 

Discuss  the  problem  in  the  display  at 

the  top  of  the  page.  j 

Have  the  students  measure  the 
drawing  to  see  that  the  scale 

dimensions  are  accurate.  ' . 

Explain  the  meaning  of  the  scale  J 

ratio  1:4.  | 

Demonstrate  both  calculations. 

(a)  Since  the  scale  width  is  2  cm,  then 
the  real  width  is  2  X  4  or  8  cm. 

(b)  Since  the  scale  length  is  3.5  cm, 
the  real  length  is  3.5  X  4  or  14  cm. 

Measure  a  real  calculator  to  see  if 
these  dimensions  are  reasonable. 
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Scale  Drawings  II 

The  dimensions  of  a  standard  briefcase  are  45  cm  X  30  cm. 

To  make  a  scale  drawing  of  this  using  a  scale  ratio  of  1  ;1 0.  Rob  had  to  calculate  the  drawing 
dimensions.  He  used  ratios;  Drawing  width  i  H 

Actual  width  10  30 

10  X  ■=  1  X  30 
1  0  X  ■  =30 
■  =  3 


The  drawing  width  should 
be  3  cm. 


..Q.L?.w.!.n.gJength  i  _  ■ 
Actual  length  10  45 


1  0  X  ■=  1  X  45 
10  X  ■  =45 
■  =  4.5 


The  drawing  length  should 
be  4.5  cm. 


Exercises 

Using  a  scale  ratio  of  1:10.  make  the  following  scale  drawings.  scxxie 

1,  a  rectangle  20  cm  by  30  cm  3cm  2.  a  square  with  sides  55  cm  5.5.  cm  s\<ies 

3.  a  desk  top  70  cm  by  50  cm  Tcm  by  5cm  4,  an  envelope  25  cm  by  1 0  cm  2.5 cm  by  \ cm 

5.  a  cupboard  door  35  cm  by  60  cm  3.5)  cm  by  bcm 

Using  a  scale  ratio  of  1 :20,  make  the  following  scale  drawings.  Dimensions  for  scale  <^rau)inqs 

are  3>ven.  J 

6.  an  office-desk  top  1 40  cm  7.  a  queen-sized  bed  1 50  cm  wide 

by  80  cm  7cm  fey  4cm  by  200  cm  long  7.5  cm  fej  lOcm 

8.  a  coffee-table  top  70  cm  square  9.  a  poster  80  cm  by  50  cm  ★lO.  a  rug  2  m  by  3  m 

Activity 


Make  scale  drawings  of  4  objects  in  your  classroom  by  using  a  scale  ratio  of  1 :10  or  1 :20. 


.•iSWERS : 

1“  3.5  cm  square  <?.  4cm  by  2.5  am 

i 


10.  to  cm  by  15  cm 


Drawi.ng  to  scaie 
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Point  out  that  we  can  measure 
real  things  and  make  scale  drawings 
of  them  too.  Discuss  the  problem  in 
the  display  at  the  top  of  the  page. 
Point  out  that,  whereas  on  page  240 
we  started  with  a  scale  drawing  and 
calculated  the  actual  dimensions,  here 
we  start  with  the  actual  dimensions 
and  try  to  calculate  and  make  the 
scale  drawing.  Note  that,  since  the 
scale  ratio  is  1:10,  then 

(a)  1  cm  represents  10  cm. 

(b)  The  real  width,  30  cm,  would  be 
drawn  as  30  -r  10  or  3  cm  and 

(c)  the  real  length,  45  cm,  would  be 

drawn  as  45  10  or  4.5  cm. 

Show  the  equivalent  ratio 
equations  for  the  above  2  situations 
( (b)  and  (c) ). 

Assign  the  exercises  on  both 
pages. 


ACTIVITIES 


1.  To  provide  practice  identifying  and 
calculating  simple  equivalent  ratios, 
play  “Concentration”  as  described  in 
the  Activity  Reservoir.  Use  cards  such 
as: 


1 

20 

1 

5 

10 

200 

3 

IS 

2.  See  the  Activity  suggested  at 
the  bottom  of  pupil  page  241.  Assign 
it  or  prepare  an  activity  card  such  as: 


! 

‘1 


i: 

3 

f 

i 

i 

i 

i 


Choose  one  object  to  make  a  scale 
drawing. 

Measure  the  actual  dimensions  and 
record  these  on  a  sketch. 

Construct  your  actual  scale  drawing 
on  centimetre  graph  paper  using  a 
scale  ratio  of  1:10. 


3.  See  Activity  3,  pages  238  and 
239.  Have  them  use  equations  and 
cross  multiplication  to  calculate 
distances. 

Example 
1  cm:8.5  km 
1  _  ^ 

8.5  ■ 

1  X  ■=  8.5  X  6 
■  =  51 

Two  towns  that  are  6  cm  apart  on  the 
map  are  actually  51  km  apart  “as  the 
crow  flies”. 


OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM61. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 
remedial  work.  You  may  wish  to 
reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 
or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see 
page  220). 

Given  the  context  of  this  chapter 
and  assuming  that  (a)  each  part  of 
Exercises  1  to  7,  9,  and  10  are 
assigned  a  value  of  1  mark  (i.e., 
Exercise  1  is  worth  4  marks,  Exercise 
3  is  worth  5  marks,  and  so  on); 

(b)  Exercise  8  is  assigned  a  value  of  5 
marks;  (c)  Exercise  11  is  assigned  a 
value  of  6  marks;  have  the  students 
calculate  their  decimal  equivalent  and 
then  their  percent  mark  as  follows: 
Example 

S  W  0.88  88% 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Chapter  Test 

(b),  (c),  and  (d)  are 

1.  Calculate  cross  products  and  state  which  pairs  of  ratios  are  equivalent,  ei^aiva'ent. 

3  30X3  =*10 

2 


7  20  5X20:100,..  3  15  5X15=75  12  4  I5x4=b0  (ri',  45 

‘S'  T5  TXiS^/oS^"^'  'S’  25  5X25  =  75  ^  '  TS  ’  5  (2X5  30’ 


2.  Find  the  missing  term  in 
these  equivalent  ratios. 

1  n  ^ 


(a) 


3  12 


(b) 


5  _  15 


3.  Copy  and  complete  the  following 
ratio  chart 

15.  25 


24 


4«*24i 


8004. 


4.  Express  each  as  a  percent. 

(a)  2^3  35-7*  (b)  ’^447o(c)  2b%  (b)  0.06  4,7^  (f)  0.8  807., 

5.  Express  each  as  a  decimal 

(a)  75%o.75  <b)  40%o.4  (<=)  4%o  o^{d)  ■I2%^  ,2.(e)  9%  o.o9 

6.  Express  the  percents  in  Exercise  5  as  reduced  ratios. 

Ca7A  (b)  ^  Cc)-!-  (d)  i.  <e)  4- 

4  5  2S  25  too 

7.  Express  each  ratio  as  a  percent  rounded  to  the  nearest  tenth. 

(a)  T.  33.3%(b)  |3T5%(c)  .2  28.b% 


8.  Susan  can  swim  200  m  in  4  rnin.  How  tar  can  she  swim  in  6  min'’ 


300  ro 


9.  Find  the  average  of  the  percents  in  Exercise  5. 


10.  Find; 


28% 


io.72 

(as  40%  of  300  120  (b)  8%  of  50  4  (c)  10%  of  $7.20  (d)  1  %  of  $320  $  3.20 

11,  Use  a  scale  ratio  of  1 :20  to  make  a  .scale  drawing  of  a  wall  map  50  cm  by  80  cm 

_  _  _  _  _  _ _ _  2.S  c.m  bvjAcfn  _ 
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Test  Item 

Objective 

Text  Page 
Number 

1-3,8 

A 

222,  223,  225 

4-7 

B 

226,  228, 
232,  233 

10 

C 

230 

9 

D 

235 

11 

E 

241 

242 


Cumulative  Review 


Write  in  expanded  notation. 
1.  72  826 


2.  902  400 


3,  389.25 


Write  as  a  numeral 

4.  fourteen  rrilllion,  six  hundred  twenty-three  thousand,  eight  hundred  two  K  b23  802. 

5.  seventy-eight  decimal  two  five  75,25 


Perform  the  indicated  operations. 


6.  793 

X  85 


10.  0.31  r2'7  652 

89.2 


14,  -X4  Ij 


7.  238 

X  too 

23  800 
11, 


8,  32  1.7 

X  6.4 

2058788 


9.  4.83  -  0.001 

4830 


12. 


13. 


ii 

20 


15.  1  “  X  3  j  8 


Solve  for  n, 
18.  n  -t-  X 


1  -1- 


19. 


8  24 


24 


16,  10  3  15 


20. 


+ 


30 


3 

n 


17, 


11 

20 


2  3. 
10 


Find 

21.  20%  of  30  b 

23.  50%  of  $7.25  ^8.4.3 


22.  7%  of  500  35 

24.  5%  of  $16.80  0.84 


25.  Record  albums  were  on  sale  for  65%  of  their  regular  price 

What  would  the  sale  price  fe  for  an  album  that  normally  costs  $9.80?  $  (o-Sl 
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( 

\  73  82b  =  (7//oooo')  +  (axiooo')+  (8X(O0)f C2Xlo)+((,X.O 
;  =  (7X(0‘’’)  t  C2X10»)  +  C8x  (2x109 +  (bxi) 

!.  ^02  400  =  (9X too  000)4(2x1000) +(4x  100) 

=  (9xto5)t  (ax;o5)  +  C4xic>*) 

t.  369.25  =  (3x;oo)t  (8Xio)f  (7x1)  4(2XO.i) +  (5x0.0/) 


i 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  II. 

Also,  given  the  context  of  the 
preceding  chapter,  have  the  students 
calculate  their  percent  marks.  Assign 
a  value  of  one  mark  per  question. 


Test  Item 

Text  Page  Number 

1-3 

177 

4 

10 

5 

2 

6 

65 

7 

61 

8 

75 

9 

135 

10 

134 

11, 12 

191 

13 

202 

14 

205 

15 

213 

16, 17 

210 

18 

207 

19,  20 

188,  223 

21-24 

230 

25 

231 

J 
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CHAPTER  9  OVERVIEW 


This  chapter  uses  all  operations  involving  whole 
numbers,  decimals,  and  percents;  and  applies  these 
operations  to  the  solution  of  single-  and  multiple-step 
word  problems.  Many  of  the  problems  are  life-skill 
oriented  or  based  on  making  predictions  or  stating 
probabilities. 


OBJECTIVES 

A  To  review  addition,  subtraction,  and  multiplication 
involving  decimals  and  percents 
B  To  balance  bank  records  involving  deposits  and 
withdrawals  and  calculate  simple  bank  and  bond 
interest 

C  To  select  and  solve  equations;  and  use  appropriate 
equations  when  solving  word  problems 
D  To  review  problem-solving  techniques  and  apply 
these  techniques  to  the  solution  of  single-  and 
multiple-step  problems  involving  a  variety  of  topics 
including  discounts,  sale  prices,  sales  taxes,  and 
making  change 

E  To  use  equivalent  ratios  and  cross  products  to  solve 
time,  speed,  and  distance  problems 
F  To  acquire  some  insight  into  probability  and 

prediction  techniques  by  doing  probability  activities 
and  reflecting  on  the  results 
G  To  solve  problems  related  to  conservation  issues 


BACKGROUND 


1.  Much  of  the  numerical  skill  development  in  this 
chapter  has  been  developed  in  previous  chapters.  Thus, 
the  focus  is  to  discuss  fully  the  problem-solving 
contexts  and  apply  the  previously  learned  skills  within 
these  contexts. 

2.  When  solving  equations  many  “related” 
equations  can  be  used.  This  is  based  on  an  inherent, 
non-rigourous  application  of  inverse  statements. 
Examples 

Related  Equations 

(a)  n  +5  =  7  - ^  7  -  5  =  n 


(b)  n  -  8  =  10 

(c)  n  X  7  =  56 


(d)  n  5  =  40 


2  =  n 

10  +  8  =  n 

18  =n 

-►56 

8  ~  n 

-►  40  X  5  —  n 

200  =n 

These  related  equations  can  best  be  illustrated 
using  simple  true  number  sentences. 

Examples 

(a)  8  +  5  =  13  - ►  13-5  =  8 

13  -  8  =  5 


(b)  10  -  6  =  4 

(c)  5  X  3  =  15 


- ^4  +  6  =  10 

15  3  =  5 

^==——►15  ^5  =  3 


(d)  32  4  =  8 


MATERIALS 


% 


key 


samples  of  cheques  and  deposit  slips  from  various 
banks  or  trust  companies 
4-function  calculator  with  a 
daily  or  weekly  newspapers 
centimetre  graph  paper 
30  cm  rulers 

unsharpened  hexagonal  pencils 
round  pencils,  sharpened 
pennies  (20) 

Bristol  board  or  card  stock,  scissors,  glue  and/or  tape 
small  wooden  blocks  to  make  20  pairs  of  dice  (unused 
inch  cubes,  etc.) 


CAREER  AWARENESS 

Insurance  Agent  [272] 

Insurance  agents  represent  companies  that  protect 
individuals  and  companies  against  financial  loss  in 
case  of  tragedies  or  accidents. 

They  might  sell  life  insurance,  which  pays  the 
survivors  upon  the  death  of  the  policyholder;  or  they 
might  sell  home  or  car  insurance  which  protects 
against  loss  due  to  fires,  theft,  or  accidents. 

They  might  also  sell  health  or  dental  insurance, 
which  pays  for  dentist,  hospital,  and  medical  care. 

Insurance  agents  can  sell  insurance  to  protect 
almost  any  item  or  event  (e.g.,  a  sponsor  of  an  outdoor 
activity  may  purchase  “rain”  insurance  in  case  the 
event  has  to  be  cancelled  due  to  the  weather 
conditions). 

If  a  client  recognizes  a  need,  and  a  company  can 
determine  a  rate  for  the  risk,  then  the  insurance  agent 
can  write  a  policy. 

Agents  may  be  self-employed  and  represent 
numerous  companies  or  they  might  be  employed  by  a 
large  company. 

Insurance  agents  are  usually  trained  initially  by 
the  company  they  work  for,  but  are  eventually  licenced 
by  the  province  after  having  completed  specific  courses. 

Education  requirements  for  agents  vary  depending 
on  the  types  of  insurance  being  sold  and  the 
complexities  involved.  However,  most  companies 
require  university  graduates. 


^8  X  4  =  32 


Tune  Up 

Add, 

1.  $6.25  +  $9.32^  I&.S7  2.  $1 2,29  +  $7  97$20.2b  3.  $1  04.09  +  $38.75  ^  I42.S4 


4,  $0.72  +  $2,53  +  $7.09  5, 


$;o.34 

Subtract. 

7.  $1.75  -  $1.23  $0.5a  8, 

10.  $24.38  -  $19.92^4.46  11. 
13.  $10,00  -  $7  59  $2.41  14. 

Multiply 

16.  $20.00  17. 

X  0.3  $6-00 

19.  $15.00  20. 

X  0.25  ^-3.75 


$35.92  +  $78.59  6. 

$114.51 

$3.82  -  $2  59  $123  9. 

$57.95  -  $1.20  $5(o.7S  12. 
$20.00  -  $12  25$  7-75  is. 

$70.00  18. 

X  0.5  $35.00 


$37  00  21. 

X  0.35  $  12.. ^5 


$183.79  +  $2.89 

$  I8b.t8 

$9.12  -  $6.58  $2.54- 
$138.85  -  $79.09$59.74. 
$100,00  -  $62.99  $37.01 

$40,00 

X  0.7  $28.00 


$85.00 

X  0.42  $35.70 


22. 


$3,25 
X  0.06 


$0./‘15 

or  $0.20 


23. 


$5.80 
X  0.07 


$  O.40b 
or  $0.41 


24.  $27,50 

X  0.09 

„  _  $  2.4& 


Calculate.  Round  to  the  nearest  cent  when  necessary. 

25.  10%  of  $60.00$b.OO  26.  15%  of  $20,00 $3-00 

27.  25%  of  $65.00$  It. 2&  28.  2%  of  $1 6.40  $  0.3S 
29.  6%  of  $9,20  $0.55  '30.  5%  of  $30.00  $1.50 


I 


28-30  Too  drawer 


24-27  Wed  done 


20-23  Brush  up 


15-19  More  training  needed 
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OBJECTIVE 

To  practise  computations  involving 
decimals  and  percent 

PACING 

Level  A  All 
Level  B  All 

Level  C  1,  4,  10,  12,  16,  22,  25, 

27,  29 

BACKGROUND 

This  series  of  questions  could  be 
assigned  as  a  review  or  it  could  be 
saved  for  future  use  at  some  other 
time. 

USING  THE  BOOK 

Various  diagnostic  and/or  review  uses: 

(a)  Choose  2  questions  of  each  type. 
Perform  the  indicated  operations 
and  check,  (mark  out  of  8) 

(b)  Choose  3  questions  of  each  type 
and  all  of  the  percent  questions, 
e.g..  Exercises  4,  5,  and  6;  12,  14, 
and  15;  20,  23,  and  24;  and  25 
through  30.  (mark  out  of  15) 

(c)  Do  all  questions,  (mark  out  of  30) 

If  students  have  unusual  difficulty 
with  these  problems,  you  may  wish  to 
provide  appropriate  remedial  activities. 
The  following  chart  shows  where  the 
various  topics  were  presented  in  the 
text. 


Exercise 

Page 

1-15 

4,  5,  201 

16-24 

70,  77 

25-30 

230,  232 

ACTIVITIES 

1.  Have  the  students  write  8  questions 
(2  of  each  type  shown  on  this  page)  of 
their  own  for  exchange  with 
classmates  or  other  groups.  Once  the 
8  questions  have  been  completed,  they 
should  be  returned  to  the  originator 
for  marking. 

2.  See  the  “Coded  Riddles”  idea 
in  the  Activity  Reservoir. 

3.  See  “Input-Output”  as 
described  in  the  Activity  Reservoir. 


245 


OBJECTIVE 

To  calculate  balances  of  accounts 

involving  deposits  and  withdrawals 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

withdrawal,  deposit,  chequing 

MATERIALS 

cheques,  deposit  slips,  a  simple 
4-function  calculator 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  — 111. 

BACKGROUND 

Balancing  bankbooks  or  checking 
bank  records  is  a  life  skill  and  simply 
involves  addition  and  subtraction. 

SUGGESTIONS 

Initial  Activity  Discuss  banks  and 
banking:  What  is  a  bank?  How  many 
students  have  a  bank  account  or  trust 
company  account?  What  do  banks  do 
with  the  money?  (Clear  up  any  m3dhs 
about  banking.)  You  might  wish  to 
display  and  discuss  some  of  the  simple 
forms  used  for  transactions  in  your 
local  banks  (cheques,  deposit  slips, 
withdrawal  slips,  passbook,  etc. 
Consider  using  the  school  petty  cash 
book,  if  one  is  available.) 

USING  THE  BOOK 

Bankbooks  or  cheque  registers  are 
ways  of  keeping  track  of  banking 
transactions.  In  both  cases  there  is  a 
place  to  record: 

(a)  withdrawals  or  amounts  of  cheques 
which  are  subtracted  from  the 
previous  balance; 

(b)  deposits  or  amount  of  deposit 
which  are  added  to  the  previous 
balance; 

(c)  the  new  balance. 

Discuss  the  transactions  shown  in 
Kevin’s  bankbook  on  page  246. 

Point  out  that  the  “Balance 
Forward’’  is  the  beginning  balance  in 
the  account  or  the  balance  from  the 
previous  page  or  book. 

Since  a  deposit  is  added  to  the 
previous  balance  of  $50.72,  the  new 
balance  is  $53.72. 


Kevin’s  Bank  Account 


Kevin  has  a  savings  account  at  a  local  bank. 
This  is  a  page  from  his  bankbook. 


Date 

liem 

VVIttidrawals 

Denosils 

Balance 

MAR.  01 

MAR.  15 

MAR.  19 

7.50 

3.00 

53.72 

46.22 

Deposits  ctre  added.  Wifhdrawais  are  subtracted. 

$50.72  $53.72 

+  3.00  -  7.50 

$53.72   ^®2 2 

Exercises 

Copy  and  find  the  missing  amounts. 


fc)8.87 

73.4x2 

63.47 


loO.OO 


ll.lol  j 

246  tidcoonfs;  deposits  Vv'dhdrawalf>  J 


• 

O<it0 

Item 

vVittidrawals 

Deposits 

Balance 

MAR  1 0 

Bal.  Fwd. 

-  72.37 

(a) 

MAR.  27 

3.50 

■ 

(b) 

APR.  02 

4.75 

■ 

(c) 

APR.  20 

10.15 

■ 

Date 

Uem 

VVithciiawals 

Deposits 

Balance 

FEB.  17 

Bal.  Fwd. 

uu.uu 

(a) 

MAR.  01 

1  0.00 

■ 

(b) 

MAR.  15 

■  15.00 

45-00 

(c) 

MAR.  30 

■  12.60 

57.50 

(d) 

APR,  27 

20.17 

■ 

Since  withdrawals  are  subtracted 
from  the  previous  balance  of  $53.72, 
then  the  new  balance  is  $53.72 

-  7.50 

$46.22 

In  Exercise  3,  mention  that  0901 
means  Sept.  01. 

Assign  the  exercises.  Be  sure  that 
the  students  are  familiar  with  the 
established  answer  format  used  in 
your  class. 


3.  Yvonne  has  a  chequing  account  so  that  she  can  keep  track  of  the  money  from  her  paper 
route  She  Keeps  track  o?  her  own  deposits  and  cheques  in  her  bankbook. 

(a)  Calculate  the  balance  after  each  entry 


Calf; 

CMeqiic- 

No 

f-aftiCoiar-s 

AiriOkilit 

ol  Ci'ieque 

AiYkoimr 
of  Deposit 

Balance 

09 

01 

Balance  Forward 

^72.45 

09 

06 

— 

Paper  Collection 

32.00 

■ 

09 

08 

17 

Times- Examiner 

23.4  2 

■ 

09 

12 

— 

Paper  Collection 

33  00 

11 

09 

1s6 

18 

Times  -  Exam  in  er 

24  15 

■ 

104.^5 

81.03 

114.03 

89.88 


(b)  What  was  the  total  amount  collected  during  the  two  weeks  in  September?  $(^5  .00 
tc)  What  was  the  total  paid  to  the  TImes-Examiner  for  papers?  $  47.57 
(d)  Hovv  much  did  she  make  delivering  papers  for  two  weeks?  ^  17.43 


4,  Calculate  the  balance  after  each  entry. 


Date 

ilcra 

if'itiais 

vA/ilhclrawa!'; 

Deposits 

Baiance 

Bal  Fwd 

72.37 

01 

17 

3  50 

m 

6.8.67 

01 

30 

4,00 

m 

72,87 

03 

15 

10.00 

(pZ.Sl 

!  04 

05 

2.00 

m 

64.87 

04 

19 

7.25 

m 

72.  12 

05 

20 

5.50 

77  62 

06 

19 

15.00 

■ 

L2.(oZ 

07 

03 

10.50 

■ 

52. 12 

0? 

30 

60.00 

■ 

1  1  2.12 

08 

10 

4.25 

■ 

107.61 

OS 

30 

70.00 

■ 

177.87 

09 

07 

18.00 

■ 

(59.67 

10 

15 

• 

■  )9.5a 

1  40.35 
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ACTIVITIES 

1.  Provide  a  grid  as  shoAvn  and  two 
number  cubes  to  play  “Bank  Balance”. 
Note  that  some  of  the  numbers  on  the 
dice  are  coloured  red  (indicated  on  the 
cube  nets  as  dotted  numerals). 


6 

$13.50 

$26.33 

$72.72 

$36 

$3,60 

$1 

5 

$10.00 

$100.00 

$8.88 

$6.60 

$0.99 

$55.45 

4 

$9.09 

$11.11 

$12.50 

$125.00 

$9.98 

$6.66 

3 

$12.95 

$11.88 

$3.85 

$0.01 

$0.10 

$1.00 

2 

$38.90 

$0.75 

$15.50 

$6.08 

$21.00 

$0.21 

1 

$50.00 

$3.62 

$121.80 

$36.15 

$4,12 

$0.50 

1 

2 

3 

4 

5 

6 

n 

A— 

Z 

-r 

t 

1 

3 

k 

3 

1 

5 

5 

/ 

trj 

Players  start  with  a  balance  of  $500. 
Players  take  turns  rolling  both  dice 
and  locating  an  amount  on  the  grid 
which  corresponds  to  the  ordered  pair 
rolled.  Dice  should  be  rolled  one  at  a 
time.  If  both  dice  show  red  numerals, 
or,  in  the  case  of  a  mixed  roll,  the 
second  number  is  red,  the  grid 
amount  indicated  should  be  regarded 
as  a  withdrawal  to  be  subtracted  from 
the  previous  balance.  Two  black 
numbers  rolled  or  one  red  then  one 
black  indicates  a  deposit.  The  player 
with  the  greatest  balance  after  a 
predetermined  number  of  turns  is  the 
winner.  A  balance  sheet  (optional)  is 
also  shown. 


2.  A  Bank  Visit. 

Phone  local  banks  to  see  if  a 
group  visit  can  be  organized.  If  this  is 
not  possible,  ask  if  they  have  a  simple 
booklet  or  mini-course  to  explain 
banking. 

3.  Introduce  a  banking  game 
such  as  “Monopoly”  to  your  games 
centre.  Be  sure  to  explain  the  rules 
thoroughly  to  novices,  especially  the 
duties  of  the  player  designated  as 
banker. 


Deposit 

Withdrawal 

Balance 

$500.00 
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OBJECTIVE 

To  calculate  interest 

PACING 

Level  A  Page  248 — 1-4 
Page  249 — 1-10 
Level  B  Page  248  —  All 
Page  249-1-13 
Level  C  Page  248  —  All 
Page  249  — 1-14 

VOCABULARY 

non-chequing,  interest,  particulars 

RELATED  AIDS 

HMS  — DM62. 

BFA  PROB.  SOLVING  LAB  11  —  143. 

SUGGESTIONS 

Initial  Activity  Define  interest  as 
rent  paid  for  the  use  of  money.  Point 
out  also  that: 

(a)  Most  interest  rates  are  stated  per 
year. 

(b)  When  money  is  borrowed  the 
borrower  pays  interest  to  the  lender. 

(c)  When  a  person  deposits  money  in 

a  bank  or  buys  Canada  Savings  Bonds, 
the  money  is  in  a  sense  being  loaned 
to  the  bank  or  to  the  company.  In 
return,  they  pay  interest. 

Review  how  to  find  a  percent  of  a 
given  number. 


■I 

Savings  Accounts  f 

When  Brenda  deposits  Si  00.00  in  a  non-chequing  savings  account  that  pays  9%  interest  | 

per  year,  in  a  way  she  is  lending  her  money  to  the  bank.  As  a  reward,  the  bank  pays  her  || 

interest.  '  i; 

How  much  interest  would'  Brenda  earn  in  one  year? 

Step  1  Change  9%  to  Step  2  Find  9%  of  $100. 

a  decimal.  100.00  ’i 

9%  =  0.09  X  0.09  In  one  year,  she  would  earn  * 

■”  S9. 00  interest.  i 

9.0000  A 


Exercises  ~i  i 

i 

Calculate  the  interest  earned  after  one  year  on  the  following  deposits.  _  | 

State  the  new  balance  after  one  year.  : 

A  $100.00  deposit  that  earns  7%  interest.  $7.00  j  $  107.00 

2.  A  $500.00  deposit  that  earns  9%  interest. 4 00  ;  454-5. 00  ^ 

3.  A  deposit  of  $100  000.00  from  a  lottery  win  that  earns  10%  interest  4  <0  000 ;  $  110  o<?o 

4.  A  $1  000  000.00  deposit  that  earns  interest  at  the  rate  of  1 1  %  per  year.  ^  hd  0^^  •  $1  no  00c 
Copy  and  complete  this  page  from  Barry’s  bankbook. 

The  interest  rate  is  9%. 


,216.00 

23tU 

>2510) 
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Date 

Item 

Initials 

Withdrav.'als 

Deposits 

Balance 

80 

03 

01 

Bal.  Fwd 

200.00 

81 

04 

30 

INT. 

■ 

82 

04 

30 

INT. 

■ 

83 

04 

30 

INT. 

4/ 

■$21. 31 

■ 

Date 

Item 

Initials 

Withdrawals 

Deposits 

Balance 

80 

04 

30 

100.00 

100.00 

81 

04 

30 

INT. 

9.00 

109.00 

82 

04 

30 

INT. 

9.81 

1 18.81 

USING  THE  BOOK 

Read  through  the  information  at  the 
top  of  the  page. 

Clarify  that: 

(a)  At  9%  per  year  on  $100:  $9.00 
interest  earned  .'.  new  balance  is 
$109.00. 

(b)  For  the  second  year  at  9%: 

109.00 

X  0.09  ’•[ 

9.8100  ; 

The  interest  on  $109.00  at  9%  for  a  if 

year  is  $9.81. 

Thus  the  new  balance  is  '! 

$109.00  +  $9.81  =  $118.81.  li! 

This  page  is  closely  associated  T 

with  page  249.  You  may  wish  to  !  ' 

complete  both  pages  together. 
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Adam’s  Savings  Bond 


Buying  a  Canada  Savings  Bond  is  like  lending 
money  to  the  Canadian  government.  As  a  reward,  the 
government  pays  interest. 

Adam  has  a  $100  Canada  Savings  Bond  that  pays 
interest  at  an  annual  rate  of  12%. 

How  much  interest  did  he  receive  in  one  year? 

Step  1  Change  12%  to  Step  2  Find  12%  of  $100.00 

a  decimal.  100.00 

12%  =  0.12 


12.0000 


7Q/\Oj 

He  earned  $12.00  interest. 


Exercises 

Calculate  the  interest  for  one  year. 
^1^  $500.00  at  12%  500.00 

^tpO.OO  X  0.12 


$200.00  at  10% 

^ZO.OO 


200.00 
X  0.10 


3.  $150.00  at11%  4.  $800.00at10%  ^80.005.  $50.00  at12% 

6.  $350.00  at  11%  $30.50  ^  $1 000.00  at  1 0%  $1000  00  at  14% 

$140.00 

Calculate  the  interest  earned  or  owed  for  one  year. 

9.  Mr.  Smith  borrowed  $500.00  at  18%  for  one  year.  oo 

10.  Steven  deposited  $300.00  in  a  6%  bank  account  for  one  year.  $  10. oo 

11.  The  Pender  family  borrowed  $16  000.00  at  15%  for  one  year  to  buy  a  cottage.  $2400.00 

12.  The  Hogon  family  borrowed  $6000.00  at  14%  to  purchase  a  new  car.  $  840.00 

13.  George  Bell  purchased  a  $200.00  Canada  Savings  Bond  that  pays  interest  at  the  rate 
of  1 2%  per  year.  $24-.oo 

★  i4.  Kevin's  sister  earned  $1 1 .00  on  a  $100.00  bond  last  year.  What  was  the  interest  rate?  \\% 


For  all  the  exercises  on  this  page, 
only  the  interest  need  be  calculated. 

Since  all  the  dollar  amounts  do 
not  include  any  cents,  then  the 
solutions  could  be  calculated  this  way: 

100  500 

XO.12  or  XO.12 


200 
10  0 

12.00 

Assign  the  exercises. 


10  00 
50  0 

60.00 


ACTIVITIES 

1.  To  review  decimal  and  percent 
equivalence,  play  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Use  cards  such  as: 


11% 

0.11 

55% 

0.55 

99% 


0.99 


2.  Prepare  an  Activity  Card  such 


as: 


Simple  Interest  249 


Double  Your  Money. 

Assume  you  have  $100  in  a  savings 
bond. 

How  long  would  it  take  for  you  to 
double  your  money  to  $200.00  or  more 
if 

(a)  the  interest  rate  is  10%  per  year? 

(b)  the  interest  rate  is  15%  per  year? 

(c)  the  interest  rate  is  19%  per  year? 


Note:  You  may  wish  to  let  students 
use  a  calculator  for  this. 

3.  “Canada  Savings  Bonds”. 

At  the  present  interest  rate  on  a 
compounding  bond,  how  many  years 
before  a  $100  bond  is  worth  $200  or 
more? 
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OBJECTIVE 

To  calculate  provincial  sales  tax 

(finding  a  percent  of  a  number) 

PACING 

Level  A  1-3 
Level  B  1-3 
Level  C  All 

BACKGROUND 

Provincial  sales  taxes  were  (at  first)  a 
result  of  the  1930s  depression  which 
saw  reduced  provincial  revenues,  yet 
greatly  increased  need  for  funds  to 
support  various  social  welfare 
programs  —  hospitalization,  medicare, 
etc.  They  were  introduced  usually  at  2 
or  3%  and  against  much  opposition,  in 
this  order:  Montreal  City  Tax,  1935; 
Alberta,  1936  —  discontinued  in  1937; 
Saskatchewan,  1937;  Quebec,  1940 
(replaced  Montreal  Tax);  British 
Columbia,  1948;  New  Brunswick,  1950; 
Newfoundland,  1950;  Nova  Scotia, 

1959;  Ontario,  1962. 

Food  and  other  essentials  are 
generally  tax  exempt  in  an  effort  to 
ease  the  burden  on  people  at  lower 
income  levels. 


SUGGESTIONS 

Initial  Activity  Discuss  sales  taxes, 
mentioning  why  sales  taxes  are  levied 
by  Provincial  Governments.  List  items 
on  the  board  that  are  sales  tax  exempt. 
Investigate:  (a)  Why  are  these  items 
not  taxed?  (b)  What  is  the  sales  tax 
rate  in  your  province? 

Review  finding  a  percent  of  a 
number  (see  page  230). 


USING  THE  BOOK 


Discuss  the  steps  involved  in 
determining  the  total  cost  of  an  item. 
Step  1 

Calculate  the  sales  tax. 

82  - no  decimal  places 

XO.07  - 2  decimal  places 

5.74  -  2  decimal  places 

82.00 
X  0.07 


5.7400 

The  sales  tax  is  $5.74. 

Step  2 

Add  the  sales  tax  to  the  selling  price. 
Selling  price  $82.00 

Sales  tax  $  5.74 

Total  cost  $87.74 

Assign  the  problems. 


Provincial  Sales  Tax 


Most  provinces  (and  territories)  charge  sales  tax  on  items 
purchased.  Each  province  sets  its  own  rate. 


Mr.  Gordon  purchased  a  new 

coat  for  $82.00.  w|/f 

The  provincial  sales  tax  rate  v 

vas  7%.  Jv 

(a)  Calculate  the  sales  tax. 

(b)  What  was  tfie  total  cost  of  the  coaf''  W 

/  ' 

Step  1  Calculate  sales  tax 

Step  2.  Calculate  total  cost  of  tfie  coat,  xx-- 

7%  =  0.07 

82.00 

$82.00 

X  0  07 

+  5.74  _  H  \ 

5.7400 

$87.74 

The  sates  tax  was  $5  74 


The  total  cost  of  the  coat  was  $87.74, 


Exercises 
1. 


2. 


What  is  the  sales-tax  rate  in  your  province?  Answers  varj. 
Calculate  the  sates  tax  and  total  cost  for  each  of  these  purchases. 


Purchase  Price 

Sales  "Tax  Rale 

Sales  Tax 

Total  Cost 

$  1.00 

7% 

$  «0  01 

$  ■  1.07 

w 

$  5,00 

7% 

■035 

■  5.35 

(C) 

$20.50 

8% 

■i.iyt 

■22.14 

(d) 

$  3.75 

4“'o 

■0.15 

■  3.30 

(e) 

$18,95 

8% 

■1.52 

■  20.47 

3,  Tom  bought  the  following  clothing:  a  shirt  lor  $12.95.  jeans  for  S21  50. 

■and  a  sweater  for  $1  7.95.  What  was  the  cost  of  the  clothinqf’  How  much  did  he  pay  if 
the  sales-tax  rate 'was  8%?  452.40 

1^4,  The  regular  price  o'  a  new  10- speed  bicycle  is  $200.00. 


Calculate  the  total  cost  if  the  bicycle  is  on  sale  at  a  discount  of  20‘’b. 
and  the  sales-tax  rate  is 
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ACTIVITIES 

1.  “Catalogue  Orders”. 

Have  each  student: 

(a)  Bring  a  catalogue  to  school  to 
order  5  items. 

(b)  Describe  the  5  items  and  list  their 
individual  prices  on  an  order  form 
chart. 

(c)  Calculate  the  total  selling  price. 

(d)  Calculate  the  sales  tax  for  this 
total. 

(e)  Find  the  total  cost  of  the  5  items. 
Ask:  “How  long  would  you  have  to 
save  money  in  order  to  purchase  those 
5  items?” 

2.  Prepare  a  research  card  such 
as: 


“Research”. 

By  interviewing  a  parent,  relative, 
and/or  store  owners,  compile  a  list  of 
20  to  30  items  that  are  “sales  tax 
exempt”. 

Write  possible  reasons  why  no 
sales  tax  is  charged  for  these  items. 

Discuss  your  findings  and  add  to 
your  list. 


3.  Some  of  your  Level  C  students 
might  enjoy  researching  the  sales  tax 
rates  of  the  various  provinces.  Have 
them  report  their  findings  to  the  class. 
Have  them  calculate  the  various  total 
cost  prices  in  3  provinces  of  an 
appliance  that  sells  for  $79.95. 
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Jenner’s  Department  Store 

Stores  usually  have  sales  to 
help  bring  in  iriore  business  and  compete 
with  other  stores  During  sales,  there  are 
discounts  off  regular  prices  of  some  items 
The  regular  price  ot  a  calculator  is  $13.00,  and  its  discount  rate  is  20%. 
How  much  is  the  discourrt?  What  is  the  sale  price? 


Stop  1  Calculate  discoun 
20' 


=  0.20 
0.2 


i'he  discount  is  $2  60 


13.00 
X  0.2 

2.600 


Step  2  Subtract 

$13.00 

2,60 

$10,40 

The  sale  price  is  $  1 0.40, 


Exercises 

Caicuiate  the  discount  and  sale  prices  tor  the  following  items. 


Colour  TV 
Regular  S500.00 
1  Save  20% 


4.  B  Skates 

I  Requtar  $55.00 


!  Save 


O  /c 


$100.00- 

$400-00 


$8.2S-, 

$44.75 


$5-70-, 

$13.30 


$1.00; 
$  IL.ZO 


T-  Christmas  (a)  Box  of  12 

Cards  Regular  $2.50 

(bi  Box  of  20 

Save  60%  Regular  $4  50 
(c)  Jumbo  Deluxe 
Box  of  50 
Regular  $6.50 


®jSteak  Dinner 
Regular  $7.50 
Monday  Special 
^  Save  20% 

9,~t 

Winter  Coats 
Regular  $85.00 


B  Posters 

g  Regufar  $2,50 

$ 

g  Save  40% 

$ 

Round  Trip  by 

Air 

HALIFAX  TO 

VANCOUVER 

Regular  $460.00 

Save  30% 

$138.00; 

$322.00 


Save  30<! 


$25.50. 

$5‘?.5o 


3.  See  “Scramble”  as  described 
in  the  Activity  Reservoir.  Use  cards 
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ACTIVITIES 

1.  “Discount  Fever” 

Using  newspaper  advertisements  of 
“door-to-door  flyers”,  cut  and  paste 
problems  on  file  cards. 

(a)  Solve  the  problems  in  your 
workbook. 

(b)  Check  with  your  teacher. 

(c)  Sign  your  name  to  your  problem 
cards.  Exchange  and  mark  the  cards 

2.  Prepare  an  instruction  card 
such  as: 


such  as: 


$460.00 
X  0.2 


50 

XO.IO 


etc. 


“One-step  Sale  Prices” 

If  all  that  is  required  is  the  final  sale 
price  of  an  item,  then  this  can  be 
determined  in  one  step. 

Example 

(1)  If  the  discount  rate  is  20%,  the 
sale  price  is  80%  of  the  regular  price. 

(2)  If  the  discount  rate  is  30%,  the 
sale  price  is  70%)  of  the  regular  price. 
Why? 

Since  the  regular  price  is  100% 

and  the  discount  rate  is  -  30% 

the  sale  price  is  70% 

of  the  regular  price. 
Use  this  technique  to  find  the 
sale  prices  of  any  three  exercises  from 
page  251. 


OBJECTIVE 

To  calculate  discounts  and  determine 
the  sale  price  of  goods 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

4-function  calculator,  newspapers 

RELATED  AIDS 

HMS  — DM63. 

BFA  PROB.  SOLVING  LAB  11  —  117, 
119,  142. 

SUGGESTIONS 

Initial  Activity  Using  some  bold 
newspaper  advertisements  discuss  the 
statements,  e.g.,  “Save  up  to  50%. ” 

The  key  words  are  “up  to”.  Only 
one  item  need  be  half  price  and  this 
ad  is  true. 

List  reasons  why  stores  would 
have  sales. 

Point  out  that  discount  rates  are 
a  percent.  A  discount  is  an  amount  of 
money  to  be  deducted  from  the 
regular  price  to  determine  the  sale 
price. 

USING  THE  BOOK 

Define  discounts  and  discount  rates. 

Calculate  the  amount  of  discount 
first.  Subtract  this  amount  from  the 
regular  price  to  determine  the  sale 
price. 

Assign  the  exercises.  Remind 
students  to  make  two  statements  for 
each: 

1.  (a)  The  discount  is _ . 

1.  (b)  The  sale  price  is _ . 
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OBJECTIVE 

To  review  addition  and  subtraction 
of  decimals 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  109, 

110. 

SUGGESTIONS 

Initial  Activity  Discuss  “making 
change”.  Investigate  why  so  many 
errors  are  made.  (Usually  because  the 
amount  owed  is  in  dollars  and  cents, 
but  the  amount  of  money  tendered  is 
$10.00  or  $80.00.  There  is  subtraction 
with  a  lot  of  regrouping.) 

Review  subtraction  with 
regrouping  using  these  examples. 

(a)  $1.00  (b)  $10.00  (c)  $30.00 

-  0.59  -  7.28  -  26.09 

$0.41  $2.72  $3.91 

USING  THE  BOOK 

Discuss  how  the  question  in  the 
display  at  the  top  of  the  page  is  done. 

State  how  the  change  could  be 
returned  to  the  customer. 

Example 

$68.39  ^  $68.40  -  $68.50  $68.75  $69.00 

START-^  ©  -  @  -  (3) 

^  $70.00  $80.00 

$1.00  I  ->  [$10.00 

This  is  based  on  counting  from  the 
amount  owed  to  the  amount  tendered. 

In  Exercise  4,  explain  that  the 
customer  could  have  given  $40.00  but 
for  some  reason  gave  the  cashier 
$40.54. 

In  Exercises  5  and  8  there  was  a 
good  reason  why  the  customer  gave 
the  cashier  the  additional  9  cents  and 
2  cents  respectively.  Ask  the  children 
to  see  if  they  can  find  out  why  as  they 
work  on  the  exercises. 


The  Cashier 


Angela  Kapsaiis  is  a  cashier  in  a  grocery  store. 

She  totals  purchases,  collects  money. 

and  returns  the  proper  change  to  the  customer. 

Cash  collected - - - -  S80,00 

Grocery  bill  - -  -  68.39 


Change 


$1 1.61 


Exercises 

Calculate  the  change. 


S 1 .00 

-  0.79 

• 

$20.00 

-  1 1 .98 

3,  $20.75 

-  13.75 

4,  $40.54 

-  13.75 

5.  $60.09 

-  42,84 

4  0.21 

48-02 

$  7.00 

4  26.79 

4/7.25 

$100.00 

86,?'5 

7. 

$80.00 

-  72.20 

8,  $40.02 

-  32.52 

9.  $35.00 

-  34.71 

10,  $27.00 

-  26,07 

$  I3.2S 

$  7.80 

1  7.50 

4  0.29 

4  0.93 

11. 


Mrs.  Jakes  buys  meats  for  $13.23,  dairy  products  for  $4.39,  vegetables  for  $7.30, 
canned  goods  for  $16,83,  and  household  supplies  for  $9.82. 

Vvhat  change  would  she  receive  if  she  gave  the  cashier  three  $20  bills? 


48. 

12.  Lee  picked  up  6  L  of  milk  and  two  loaves  of  bread  on  the  way  home  from  sc 
The  milk  cost  $0.62/1.  and  the  bread  cost  $0,97  a  loaf. 

What  change  should  he  receive  if  he  gives  the  cashier  a  $10  bill? 


43 

hoo! 


13.  Brian  purchased  vegetables  for  $6.30,  dairy  products  for  $5  89,  and  frozen  foods  for 

$9.63.  He  aave  two  $20  bills  to  the  cashier  ^  ^  u  ■ 

ur  “  ,  r  u  $  18.  i8  cWqe  -  /  $  10  bill ,  I  $5  b\\\ . 

What  coins  and  biHs  might  he  receive  in  change r  .  nickel. 

- - flfcbec  an&taers  Are..  - 1 — 
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-  $20.00 
^  $5.00 

2.  Use  “The  P.V.  Game”  as 
described  in  the  Activity  Reservoir  to 
practise  the  computations  in  making 
change.  Use  blanks  such  as: 


ACTIVITIES 

1.  “Coins  and  Bills”. 

Using  toy  money  count  out  the  coins 
and  bills  that  would  be  returned  as 
change  for  any  5  transactions. 

Record  as  in  this  example. 
Exercise  2: 

$11.98  ^  $12.00  ^  $13.00  ^  $15.00 

START- 0  0-Q^ 


$2.00 


The  player  with  the  most  change  when 
all  digits  have  been  placed  wins. 

3.  Have  the  students  cut  out  an 
item  from  a  department  store 
catalogue.  Have  them  compute  the  (a) 
sales  tax,  (b)  total  price,  (c)  change 
from  $50.00.  Display  some  of  the  best 
on  a  bulletin  board. 
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Choosing  Equations 

Two  classes  sold  180  spring-fair  tickets.  One  class  sold  105  tickets 
How  many  did  the  other  class  selP 
Select  the  correct  equation  for  the  problem, 

180  +  105  =0  180  -  105  =0  180  X105  =n  180-r-105=n 

4 

i 

Choose  this  operation. 

Solve  the  equation  to  answer  the  problem. 

180  -  105  =  n 
75  =  n 

The  other  class  sold  75  tickets. 


Check  for  reasonableness: 
Tickets  of  one  class  +  tickets  of  other  class  =  180 
105  -H  75  =  180 

Checks! 


Exercises 

Select  the  correct  equations,  solve,  and  check  for  reasonableness. 

1.  Susan  has  $0.35  and  Jennifer  has  $0.95.  How  much  do  they  have  together? 

<|0.35  +  $0,95  =  n  |l.3o)  $0.35  X  $0.95  =  n 

$0,35  -  $0.95  =  n  $0.35  $0.95  =  n 

2,  Jackie  purchased  school  supplies  for  $4,65.  What  change  would  she  get  from  a  $10  bill? 


3. 


$10.00  +  $4  65  =  n 


0  00  -  $4,65  =  n 


$10,00  X  $4.65  =  n 
$10.00  --  $4,65  =  n 


$300  was  collected  from  the  sale  of  tickets.  Each  ticket  cost  $1 .50, 
How  many  tickets  were  sold? 


4. 


$300  +  $1.50  =  n 
$300  -  $1.50  =  n 


$300  X  $1  50 


300  -r-  $1,50 


Cindy  and  Roger  are  an  ice-skating  team.  They  train  5  d  a  week  for  a  total  of  20  h. 
How  long  do  they  train  each  day? 


20  +  5  =  n 
20  -  5  =  n 


20  X  5 


(^20 


n  4W 
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OBJECTIVE 

To  select  the  appropriate  equation 
to  solve  problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

This  page  is  really  an  introduction  to 
using  equations  for  problem  solving 
(the  work  on  pages  254  and  255).  It 
also  recaps  equations  and  word 
problems  as  presented  on  pages  86 
and  136. 

USING  THE  BOOK 

Discuss  the  problem  and  the  four 
equations  listed.  Most  students  can 
see  that  subtraction  is  required. 

Explain  that  “n”  represents  the 
amount  that  the  “other  class”  sold. 
Solve  the  equation  by  simplifying. 

Make  a  final  statement.  Check  for 
“reasonableness”. 

Assign  the  problems.  Allow  10  min 
for  selections  and  solutions  only.  Have 
each  student  check  for  reasonableness. 

Discuss  each  problem  with  the 
class  to  answer  any  queries. 

Have  students  record  their  final 
statements  for  each  problem. 


ACTIVITIES 

1.  See  Activity  1  on  page  22. 

2.  Have  the  students  (a)  copy  any 
word  problem  up  to  this  point  in  the 
text,  (b)  write  an  equation  to  solve  it, 
(c)  write  3  or  4  more  “camouflage” 
equations,  (d)  copy  all  of  this  onto  an 
index  card  in  similar  fashion  to  the 
exercises  on  this  page,  (e)  exchange 
their  cards  with  classmates  or 
contribute  them  to  a  problem  file  or 
box. 

3.  If  you  have  not  already  done 
so,  see  the  closely  related  activities 
suggested  on  pages  19,  86,  136,  and 
207. 


I 

i 

i 

I 

1 

ii 
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Solving  Equations 


20 


60 

80 


n  4-  95 
120-95 
25 


n 

n 

120 


20 

60 


0.75 


0,35  =  n 
0.40  =  n 


0,75 

0.35 


80 

120 


21 


~  n 

X 

-  95 

=  n  '  V 

. . . 

Write 

25 

related 

...y 

=  21 

=  n>"'" 

7 

— 

n 


3  )  21 


n  -  80  =--  1 00 
1 00  +  80  =  n 
180  =n 

n  -  3  =  20 
20  X  3  =  n 
60  =  n 


0.40 

100 
+  80 

180 

20 
X  3 

60 


Exercises 

Solve. 

1 2  -f  8  =--  n 

2oB  =  n 


50  -  20  =  n 

3oB  =  n 


|n  +  20  =  50 
50  -  ii^  =  n 


?  t 

30 


OBJECTIVE 

To  solve  equations 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

There  is  no  attempt  to  introduce 
formal  solutions  to  equations  at  this 
time.  Occasionally  inverse  statements 
could  be  used  (Related  Sentences). 
Most  equations  can  be  solved  by 
inspection. 

SUGGESTIONS 

Initial  Activity  Let’s  investigate  these 
true  number  sentences. 

Number  Related  True 
Sentence  Sentences 

(a)  6  +  8  =  14^14-8  =  6or  14-6  =  8 

(b)  25-10  =  15^15+10  =  25 

(c)  3X4=12  ^12  +  4  =  3orl2  +  3  =  4 

(d)  20  4-4  =  5  ->5X4  =  20 

Point  out  that  these  related  sentences 
can  be  useful  when  solving  equations. 

USING  THE  BOOK 

All  of  the  examples  in  the  display  at 
the  top  of  the  page  can  be  solved 
using  inspection. 

Example 

n  +  95  =  120  What?  +  95  =  120 
n  =25 


4, 

10 

=  60 

75 

5.  n  + 

25  =  100 

8. 

73 

=  195 

53+ 

9.  n  - 

452  =  82 

12. 

9 

n  X  8  = 

=  72 

5  =  8 

16. 

'n  -  10 

■•=  1 

5 

17.  n  X 

12  =  60 

20, 

0,15  + 

1.21 

2.2 
21.  n  + 

1 ,5  =  3.7 

24.  'n-  3.9  =  12.1  25.  n  -  0.5  =  8 

Write  equiitions  and  solve. 

28.  Sara  has  saved  $22,50. 


lOb 

6.  n  -  1 00  =  5 

7. 

^'’-1-  83 

=  142 

10.  -h  =  20 

4fo 

• 

n  X  4  = 

/i 

-  20 

14,  n  =  2  =  23 

15. 

n  X  9  = 

=  108 

12 

300 

18,  n  X  20  =  240 

19, 

n  15 

=  20 

il  *?  „  „ 

43 

22.  n  -  2.7  =  9.2 

23. 

n  +  5.6 

=  9  9 

26,  i^X  1.5  =  13.5 

27. 

n  X  0.5 

=  2.5 

29.  Russell  saved  $3.50  each  month  for 
a  year.  He  has  enough  money  to  buy 
new  roller  skates. 

What  do  the  roller  skates  cost?  OO 


New  skates  cost  $45.90 

How  much  more  money  must  Sara 

save  in  order  to  buy  the  skates?  ^ 


or 

by  using  a  related  sentence 
n  +  95  =  120 
120-95  =» 

25  =n 

Discuss  the  use  of  the  true  related 
statements  in  the  display. 

Assign  the  exercises.  Use 
inspection  wherever  possible.  Use 
related  statements  when  necessary. 

(a)  Fold  the  papers  and  draw  any  2  or 
3  out  of  a  hat. 

(b)  Write  a  problem  using  the 
numbers. 

(c)  Repeat  and  write  a  different 
problem. 

(d)  Solve  both  problems  and  place  in  a 
centre  to  share  them  with  others. 

3.  See  Activity  2  on  page  186. 

Use  fractions,  whole  numbers,  and 
decimals  in  the  equations. 


ACTIVITIES 

1.  Choose  an  equation  from  page  254. 
Write  a  problem  which  fits  that 
equation. 

2.  “Problem  Draw”. 

Write  the  following  on  small  pieces  of 
paper. 


25 


50 


75 


100 


200 


300  400 


500 


1000 
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The  Derby 


In  a  soapbox  derby,  Elliot's  time  was  27.2  s, 

Lauren's  tirrie  was  1 .9  s  longer. 

How  long  was  Lauren's  run? 

Lauren's  time  -  Elliot’s  time  +  extra  time 
Write  an  equation.  n-  27.2  f  1,9 


Solve. 

Write  a  sentence. 


n  -  29.1 

Lauren  s  run  was  29,1  s 


Exercises 

Write  an  equation  for  each  problem.  Solve  the  problem. 


1.  Betty's  time  for  the  race  was  29.9  s, 

Zella's  time  was  0,5  s  longer.  ^  _  29  +  o  5 
How  long  was  Zella’s  run?  n  >  30.4 


(  30.4s) 


2. 


3, 


Helen's  race  time  was  30.6  s. 
Jackie's  time  was  0.9  s  longer. 
How  long  was  Jackie’s  run? 

Bruno's  car  is  1 .60  m  long. 
Kathleen's  car  is  0.12  rn  shorter. 
How  long  is  Kathleen  s  Gar? 


n=  3o.fo  +  o.9 
n=  31.5 


n=  1.4.0  -o.ie  , 
0=1.48  Cl.4g 


Fred’s  c.ar  is  1  8  m  long 
Irvine  s  car  is  0.01  m  shorter. 
How  long  is  Irvins  s  car'? 


n=  1.8-  0.01 
n  =  i.79  , 

((.79  m) 


5. 


6, 


Bea  spent  $2.40  for  repairs  to  her  car 

Irene  spent  .3  times  as  much  to  repair  her  car 

How  much  did  Irene  spend?  ^  =  3X2.40 

n  =  7.20 

Jim  spent  2,5  h  painting  his  car. 

Gladys  took  twice  as  long  to  paint  her  car 

n=2X2. 

How  much  time  did  Gladys  spend  painting?  ^  ^ 
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OBJECTIVE 

To  solve  problems  using  equations 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM64. 

BACKGROUND 

All  of  the  problems  on  this  page  are 
one-step  problems. 

The  recording  suggested  in  the 
display  includes: 
the  equation, 
the  solution,  and 
a  final  statement. 

The  authors  feel  that  this  is  the 
minimal  amount  of  recording.  Some 
groups  or  individuals  may  require  the 
guidance  offered  by  a  formal  problem¬ 
solving  sequence  (see  page  22). 

SUGGESTIONS 

Initial  Activify  Review  the  solving  of 
equations  using  the  following 
examples: 

(a)  n  =  17.3  +  9.1  (b)  3.75  X  2  =  n 
(c)  27.9  -  2.3  =  «  (d)  17.5  2  =  « 

USING  THE  BOOK 


Read  the  problem  in  the  display  at  the 
top  of  the  page  to  the  class.  Record 
the  necessary  information  on  the 
chalkboard.  Decide  what  operation 
will  lead  to  the  answer.  Write  the 
equation.  Solve.  Write  a  sentence. 
Check  the  answer  for  reasonableness. 

Assign  the  exercises. 


ACTIVITIES 

■1.  “Soap  Box  Racer”. 

Design  a  simple  wooden  “soap  box” 
racer.  List  all  the  component  parts 
j  required,  e.g.,  4  wheels,  2  axles,  5  m 
jvood.  Using  catalogues,  determine  the 
( :ost  of  these  parts.  Calculate  the  total 
i  rost. 

j  2.  If  you  have  not  already  done 
'  ;o,  see  the  Activities  suggested  on 
Dages  22  and  86. 

3.  See  “Itza  Fact!”  as  described 
'n  the  Activity  Reservoir  for  a 
iiihallenging  activity  designed  to 


reinforce  the  recall  of  related  number 
facts. 

EXTRA  PRACTICE 

1.  Wheels  for  Sharon’s  car  cost  $8.95 
each  and  the  axles  cost  $1.80. 

How  much  did  she  pay  for  4  wheels 
and  two  axles? 

2.  Greg  and  his  father  spent  16  d 
building  his  soap  box  racer. 

They  worked  a  total  of  seventy-two 
hours  on  the  project. 

What  was  the  average  amount  of 
time  spent  per  day? 


OBJECTIVE 

To  provide  practice  involving 
problem-solving  techniques 

PACING 

Level  A  1-6 
Level  B  1-7 
Level  C  All 

SUGGESTIONS 

Initial  Activify  Review  “Professor 
Q’s”  4  questions  before  beginning  any 
problem  solutions. 

(a)  Main  Idea —  Read  for  the  context. 

(b)  Question  —  What  do  we  have  to 

find? 

(c)  Facts  —  What  do  we  have  to 

work  with? 

(d)  Operation  —  +,  X,  or 

or  combinations  of 
these? 

USING  THE  BOOK 

Discuss  the  “zoo  fund”  problem  with 
the  class  to  illustrate: 

(a)  Professor  Q’s  4  questions  and 

(b)  The  Four  Steps  —  questions, 
equation,  solve,  statement. 

Write  a  minimum  solution  (model) 
on  the  chalkboard  for  the  students. 
Example 


$477  collected  by  9  classes. 

477  4  9  =  n 

53 

53  =  n  9  )  477 

45 

Each  class  collected  an 

27 

average  of  $53  for  the  zoo  fund. 

27 

0 

Professor  Q  Visits  Glenidale  School 

Professor  Q  noted  that  the  9  classes  at  Glendale  School  collected  $477  for  the  zoo  fund. 
What  was  the  average  amount  collected  by  each  class? 


To  find  the  solution,  use  Professor  Q’s  four  steps. 


Step 


Step 

Step 


Step 


2  Write  an  equation.  477  9  =  n 


53 

3  Solve  the  equation.  9  )  477 

45 


27  477  - 

27 


4  Write  a  statement. 


Each  class  collected  an  average  of  $53  for 


1  Find: 

(a)  main  idea 

(b)  the  question 

(c)  the  facts 

(d)  an  operation 


Collecting  money  for  zoo  fund 

What  was  the  average  amount  collected  by  each  class? 
$477  collected  by 
division 


Exercises 

1.  The  library  has  104  full  shelves  of  books,  and  each  shelf  holds  36  books. 

How  many  library  books  are  in  the  Glendale  library?  3144 

2.  The  storeroom  in  the  gymnasium  contains  96  balls. 

A  quarter  of  the  balls  are  basketballs. 

How  many  basketballs  are  in  the  storeroom?  ^4- 

3.  The  school  photographer  spent  3  h  taking  class  pictures  of  the  9  classes  of  students. 
How  many  minutes  did  he  spend  photographing  each  class?  20  rrv'in 
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Assign  the  exercises. 

Remind  the  students  to  read  to 
answer  Professor  Q’s  4  questions  before 
they  begin  the  solution.  If  they  don’t 
have  an  answer  to  these  4  questions, 
have  them  read  the  problem  carefully 
again.  Also  remind  them  to  be  on 
guard  for  2 -step  problems  and  hidden 
information. 
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4.  The  Glendale  School  baseball  team  won  16  games  and  lost  4  games  to  win  the  county 
championship. 

What  percent  of  all  the  games  did  the  team  win'i  2>0"Jo 


5.  The  girls’  volleyball  team  played  10  games  and  won  70%  of  them  to  finish  second  in  the 
county. 

How  many  games  did  they  win?  7 
How  many  games  did  they  lose'i’  3 

6.  There  are  280  students  at  Glendale  School,  and  the  average  attendance  is  95%, 

On  an  average  day,  how  many  students  are  absent?  14. 


ACTIVITIES 

1.  “More  Glendale  School  Problems”. 
Write  2  problems  about  the  activities 
of  Glendale  School. 

Write  complete  solutions  to  these 
problems  in  your  notebook. 

Exchange  problems  with  a  friend  and 
solve  each  other’s  problems. 

Check  your  work. 

2.  File  all  the  problems  in  the 
“Glendale  School”  problem  box. 

Each  student  may  solve  4  problems 
during  the  rest  of  the  week. 

Problems  should  be  marked  by  the 
creator  of  the  problem. 


7,  There  are  153  students  in  the  senior  classes  at  Glendale  School,  and  each  student 
requires  12  notebooks  per  year. 

If  the  principal  orders  2000  notebooks,  will  there  be  enough  to  last  for  the  year  for  the 
senior  classes? 

★  8.  Glendale  School  has  38  students  in  the  senior  choir  and  32  students  in  the  junior  choir. 

There  are  280  students  in  the  school. 

What  percent  of  the  students  are  members  of  choirs'^  £5*7^ 

*  9.  How  many  buses  are  required  to  take  the  280  students  on  field  trips?  ^ 

A  bus  holds  exactly  52  people. 

How  many  seats  are  available  for  teachers  and  parents? 
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OBJECTIVE 

To  solve  multi-step  problems 

PACING 

Level  A  Page  258 —  1-3 

Page  259 —  1,  3,  4 
Level  B  Page  258  —  All 

Page  259  —  1,  3,  4,  6 
Level  C  Page  258  —  All 

Page  259 —  1,  3-6 

BACKGROUND 

The  methods  suggested  are  to  solve  2, 
3,  or  4  mini-problems  rather  than 
designing  one  equation  to  solve  the 
whole  problem. 

This  is  a  reasonable  approach 
based  on  the  average  problem-solving 
maturity  for  Grade  6  students. 

SUGGESTIONS 

Initial  Activify  Review  Professor  Q’s 
4  questions  (see  page  256). 

In  multi-step  problems  there  may 
be  many  questions.  For  each  of  these 
questions  there  are  facts  and  an 
operation  required.  Review  problems 
with  insufficient  information  (see 
pages  152  and  165).  Record  the  main 
question  and  the  other  supporting 
questions  when  doing  the  solutions. 

USING  THE  BOOK 


Hans’  Stereo  System 

Hans  decided  to  put  a  stereo  system  in  bis  room 
He  bought  a  stereo  set,  four  speakers,  and  8  m  of  speaker  wire 
The  stereo  set  cost  $399,  Each  speaker  cost  $140,  and  a  metre  of  wire  cost  $0.49 
How  much  did  Hans  spend  in  ail? 

Step  1  Cost  of  speakers:  4  x  $140,00  =  $560,00 

Step  2  Cost  of  8  m  of  wire;  8  X  $  0.49  =  $  3.92 

Step  3  Cost  of  all  items:  $560,00 

3.92 
•4-  399.00 

$962.92  The  total  amount  Hans  spent  was  $962  92. 


Exercises 

1.  Hans  needed  24  connectors.  1  tape  deck,  and  6  cassettes. 

The  connectors  cost  $0.40  each.  The  tape  deck  cost  $156.00. 

The  cassettes  cost  $4,25  each.  How  much  did  ail  the  items  cost? 

Step  1  Cost  of  connectors  ^  hO 

Step  2  Cost  ot  6  ca.ssettes  ^25.50 

Step  3  Total  cost  of  connectors,  cassettes,  and  tape  deck  $  l4l.lO 

2.  Hans’  brother  bought  Hans  3  cassettes  and  2  record  albu.ms. 

The  cassettes  cost  $3.95  each.  The  record  albums  cost  S7.50  each. 

How  much  did  Hans’  brother  spend  altogether?  ^  2fe>.85 

3.  Hans'  mother  bought  10  records.  They  were  2  for  $12.00 

She  also  bought  a  cassette  for  $5.60,  How  mucti  did  she  spend  altogether? 

Step  1  Number  of  £,ets  of  2  she  bought  (Si  5 
Step  2  Cost  of  ■  ^sets  of  records  $fc0.oo 
Step  3  Cost  of  records  and  cassette  $foS.loO 

4.  Hans  bought  4  albums  at  $10  19  each  and  1  cassette  at  $6  19.  He  gave  the  clerk  $60 
How  much  change  did  he  get  back?  ^  |3>.05 


258  P‘ObU?f'0.$ 


Here  is  Professor  Q’s  analysis  of  Hans’ 
stereo  system  problem. 

Main  Idea  —  Purchasing  a  stereo  system 

Question  —  What  was  the  total  cost? 

. - \ - - 


What  was 

What  was 

Cost  of  set  is 

the  cost  of 

the  cost  of 

$399. 

4  speakers? 

8  m  of  wire? 

Facts  — 

4  speakers 

8  m  of  wire 

$399.00 

at  $140  each 

at  $0.49  a 
metre. 

Operations  — 
n  =  4  X  140 

w  =  8  X  0.49 

Once  this  analysis  is  discussed, 
then  tie  the  various  operations  to  the 
small  sub-problems  within  the  total 
problem.  Eventually  all  the  amounts 
are  added  to  determine  the  total  cost. 
A  minimum  record  of  the  solution  is 
shown  in  the  display  at  the  top  of  the 
page. 

Provide  lots  of  scrap  paper  so 
that  students  can  investigate  the 
problems  and  experiment  with  various 
approaches. 
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Typesetter 


1.  Mr,  Neilson  set  21  pages  of  type  in  3  h. 
He  worked  at  a  steady  rate. 

How  many  pages  did  he  set  in  1  h’  -j 


2.  Ms.  Carlos  tuid  17  pages  to  set  for  one  book  and  46  pages  to  set  for  another  book. 
She  has  done  1 9  pages. 

How  many  more  pages  does  she  still  have  to  set’ 

3.  Mrs,  O'Hare  has  worked  2  h  overtime  3  times  this  week  and  3  h  overtime 
4  times  last  week. 

How  many  overtime  hours  has  she  worked  in  two  w'eeks? 

10  n 

4.  Mr  Elliott  has  190  pages  to  proofread  in  5  h. 

How  many  pages  each  hour  must  he  check  in  order  to  finish  on  time? 


Discuss  problem  2,  and  record 
the  analysis  and  solution  on  the 
board. 

Example 

Main  Idea  —  Typesetting  pages 
Questions —  (a)  Total  to  be  set 

(b)  How  many  pages 
remain  to  be  set? 

Facts  —  (a)  17  pages  and  46  pages 
(b)  19  pages  already  done 
Operation  — (a)  Addition 

(b)  Subtraction 
Possible  Solution: 

Step  1  Number  of  pages  to  be  set: 

17  +  46  =  n 
63  =  n 

Step  2  Number  of  pages  she  still  has 
to  set: 

63-  19  =jc 
44  =J!: 

Ms.  Carlos  has  to  set  44  more  pages. 

Assign  the  problems  on  pages  258 
and  259.  Be  available  for  clarification 
of  the  students’  approaches. 


5.  Mr.  Elliott  found  5  errors  on  each  of  8  pages.  4  errors  on  each  of  6  pages, 
and  2  errors  on  one  page. 

What  was  the  total  number  of  errors?  , 

lob 

6.  There  were  43  lines  of  type  to  each  page  of  a  paperback  book. 

Each  line  contained  an  average  of  8  v/ords. 

Approximately  how  many  words  on: 

fa)  18  pages’  (b)  30  pages’  jq  (c)  21  ^  pages? 
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ACTIVITIES 

1.  To  review  and  maintain  “choosing- 
the-correct-operation”  procedures  in 
problem-solving  situations,  see  Activity 
1  on  page  22. 

2.  See  “Number  Sentence”  as 
described  in  the  Activity  Reservoir. 

3.  “Hobbies”. 

Have  each  student  list  some  of  his/her 
hobbies,  and  other  hobbies  on  a 
worksheet. 


My  Hobbies 

Other  Hobbies 

_ 

Design  2  multi-step  problems 


about  your  hobbies  or  other  people’s 
hobbies.  Write  full  solutions  in  your 
notebook.  Share  your  problems  with 
classmates. 


EXTRA  PRACTICE 

Solve  2  or  3  problems  designed  by 
your  classmates. 
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OBJECTIVE 

To  solve  problems  involving  time, 
speed,  and  distance 


PACING 

Level  A  1;  2;  3(a),  (b);  4{a)-(d);  5 


Level  B  All 
Level  C  All 


SUGGESTIONS 

Initial  Activity  Discuss  the  concept  of 
speed  as  a  distance  covered  in  a  given 
time.  Thus  speed  is  a  ratio  of: 

Distance 


Time 


Using  this  ratio  we  can  solve  time, 
speed,  distance  problems. 


USING  THE  BOOK 

Review  the  solving  of  equations 
involving  ratios,  using  (a)  cross 
products,  (b)  equivalent  fractions. 
Example 

5  “  20 

Cross  multiply 
Simplify 
Related  division 
Solution 
or 

_7 

5  20 

Using  equivalent  fractions: 


5  X 
5  X 
140- 


■  =  7  X  20 

■  =  140 
-5=B 
28  =  ■ 


(b)  4=^ 


7X4 


5X4  20 

■  =  28 

Discuss  the  problem  in  the 
display.  You  might  want  to  show  2 
solutions  and  the  diagram  for 
clarification: 

A  Distance  _ _ ^  15  45 


Time 

Using  cross 
products 
Simplily 
Solve 


15  X 
15  X 


=  1  X45 


=  45 
=  3 


It  will  take  3  h  for  Tom  and  Cathy  to 
cycle  to  the  conservation  area. 

Distance 


Bike  Hikes 


Tom  and  Cathy  can  travel  at  1 5  km  -'h  on  their  bicycles. 

How  long  would  it  take  to  travel  45  km  to  the  conservation  area? 


km/M 
means 
kilometres 
per  hour. 


Set  up  equivalent  ratios. 
Cross  products 


Related  division  sentence 


It  would  take  3  h. 


Exercises 

1.  At  15  km.'h,  how  long  would  it  take  Tom  and  Cathy  to  cycle  to  Tom's  cottage, 
which  is  30  km  from  town?  2K 


2. 


3. 


At  1  5  km,-  h,  how  many  minutes  would  it  take  to  travel  to  Cathy's  cousin’s  home, 
which  is  6  km  away? 

Tom's  father  can  average  80  km,-  h  travelling  by  car. 

How  long  would  it  take  to  drive  (round  to  1  decimal  place): 

(a)  400  km?  5  q  (b)  200  km? 

(c)  120  km?  1,5  h 


fd)  100  km?  ,.3V, 


4. 


At  an  average  speed  ot  14  km/h,  how  far  could  Torn  and  Cathy  cycle  in: 
(a)  2  h?  2g  1^^  (b)  5  -jQ 

fc)  3.5  h?  (d)  2.5  h?  35 

(e)  4  h  and  30  min'^r  (fj  1 5  min?  3.5 

In  a  recent  ‘'bike-a-thon"  to  raise  money  for  charity.  Tom  completed  the 
30  km  course  in  1.5  h. 

What  was  his  speed  in  kilometres  per  hour? 


2o  I  h 

Cathy  completed  the  same  30  km  course  in  1  h  1  5  min. 
What  was  her  speed  in  kilometres  per  hour"-' 


24k«s|  W 
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speed,  ciistatics  pf0bi6iTi;> 


-I 


Remind  students  to  write  the 

Distance 


ratio  for  each  problem. 
Assign  the  problems. 


You  may  wish  to  mention  that 

(a)  All  speeds  are  in  kilometres  per 
hour. 

(b)  30  min  =  0.5  h. 

(c)  15  min  =  0.25  h. 


The  speed  of  light  is  about  299  274  km , 
Have  the  students  compute  and  report 
on  the  amount  of  time  it  would  take  a  |i 
beam  of  light  to  travel  between  various ' 
points.  ■ 


a 

N 


ACTIVITIES 


1.  Have  the  students  complete  rate 
charts  such  as: 


B 


Time 


Using  equivalent 

fractions 

Solve 


■ 

15X3  45 

Distance  (km) 

30 

60 

90 

120 

1X3  ■ 

Time 

_min 

_ min 

1  h 

45 

3 


45 


It  will  take  3  h  for  the  trip. 


=  3 


Total  distance 


2.  Provide  a  metric  distance  chart 
of  the  sort  shown  on  provincial  road 
maps.  Supplying  an  average  speed 
such  as  70  km/h,  have  the  students 
compute  average  travelling  times 
between  various  locations  on  the  map. 

3.  Have  the  students  use  the  library 
to  research  some  of  our  solar  system 
distances  (e.g..  Earth  is  149  731  000  km 
from  the  sun.  Mercury  is  about 

57  960  000  km  from  the  sun,  Jupiter  is 
about  779  240  000  km  from  Earth,  etc.). 
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Running 


Set  up  equivalent  ratios. 


A  cheetah  can  run  at  1 10  km/h  over  short  distances. 

At  this  rate,  how  long  would  it  take  a  cheetah  to  run  1 1  km? 

Distance  - -  '  10_  U 

Time  - ►  ®  i  Remember; 

1  h  =  60  mm 

Cross  products  1 1 0  X  ■=  60  X  11 


Related  division  sentence 


The  cheetah  would  take  6  min  to  run  1 1  km. 


Exercises 

1.  Squirrels  can  travel  at  18  km  'h. 

At  this  rate,  how  long  (in  minutes)  would  it  take  to  travel  9  km?  30  m'lO 


2, 


3. 


4, 


S. 


★  6 


Grizzly  bears  can  travel  at  48  km^'h. 

At  this  rate,  how  long  (in  minutes)  would  a  grizzly  bear  take  to  run: 
(a)  16  km?  aom'.o  (b)  24  km:?  30w\\n  (c)  4  km?  5^;n 

Lions  can  travel  at  80  km/h. 

At  this  rate,  how  long  (in  minutes)  would  a  lion  take  to  run: 

(a)  40  km^  30n\\*\  (b)  20  km?  15tw\n  (c)  16  km?  iZrr\\ 

Elephants  can  travel  at  40  km/'h. 

At  this  rate,  how  long  would  an  elephant  take  to  run: 

(a)  80  km?  2.W  (b)  10  km?  is  twin  (c)  2  km? 

A  good  marathon  runner  can  travel  at  16  km/h. 

At  this  rate,  how  long  would  it  take  to  run: 

(a)  32  km?  (b)-  40  km?  ^,513  (c)  24  km? 


.5W  (d) 


8  km?  0-5  h  (e) 

or  30rr»in 

A  garden  snail  can  move  at  a  rate  of  0.05  km/h. 

At  this  rate,  how  many  hours  would  it  take  a  snail  to  cover  one  kilometre?  20  W 


4  km? 

1 5  m’<fl 


Tirn^‘  speed,  pistance  problems  261 


JSING  THE  BOOK 

’Mscuss  the  problem  in  the  display  at 
he  top  of  the  page.  Show  2  possible 
iolutions. 


Distance 

no  11 

Time  (min) 

^  60  ~  ■ 

Cross 

IIOXB  =60X  11 

products 

Simplify 

Related 

110  XB  =660 

B  =660^110 

division 

Solution 

B  =6 

Statement 

The  cheetah 
runs  1 1  km 
in  6  min. 

no  ^  10  =  11 

Distance 

i  1 

^  HO  _  11 

Time 

^  60  ■ 

Reduced 


llO-H  10 

.  ,  „  .60  -MO 

equivalent  fractions 
Simplify  Y 


11 


11 


ACTIVITIES 

1.  Measure  a  1  km  course  in  the 
playground. 

How  long  does  it  take  you  to  run 
that  1  km  course  (to  nearest  0.5  min)? 

Determine  your  running  speed  at 
this  rate  in  kilometres  per  hour. 

Distance  1  _  li 

Time  (your  time)  60 

2.  “Running  Two  Kilometres?” 
Referring  to  speeds  on  page  261, 
calculate  how  long  (in  minutes)  it 
would  take  each  animal  to  run  2  km. 
Round  each  answer  to  the  nearest 
tenth  of  a  minute,  (squirrel,  bear,  lion, 
elephant,  marathoner,  you) 

3.  If  you  have  not  already  done 
so,  see  Activity  2  on  page  260. 


OBJECTIVE 

To  determine  the  time  required  to 
travel  a  given  distance 

PACING 

Level  A  1 ;  2(a),  (b);  3(a),  (b);  4(a),  (b) 
Level B  2-5 
Level C  2-6 

VOCABULARY 

cheetah,  squirrel,  grizzly  bear, 
marathon  runner 

BACKGROUND 

These  speeds  are  based  on  maximum 
speeds  that  animals  can  travel  over 
relatively  short  distances  (i.e.,  1(X)  m). 
Thus  the  problems  on  this  page 
assume  that  the  animals  display 
incredible  endurance.  Make  this  clear 
to  the  students. 

SUGGESTIONS 

Initial  Activity  Discuss  speeds  of 
animals.  Which  are  fast  animals? 
Which  are  slow?  Which  can  run  faster 
than  man?  Slower  than  man?  The 
cheetah  is  the  fastest  running  animal. 
Discuss  units  of  time. 

1  h  =  60  min 
0.5  h  =  30  min 
0.25  h  =  15  min 
0.2  h  =  12  min 
0.1  h  =  6  min 

For  the  problems  on  this  page,  we 
want  to  use  the  same  ratio  but  express 
time  in  minutes,  i.e.,  1  h  =  60  min. 

Distance 

Time 


:  Solution  6  =  ■ 

'^'he  cheetah  runs  1 1  km  in  6  min. 
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OBJECTIVE 

To  determine  speeds  given  distance 
and  time 

PACING 

Level  A  1-7 
Level  B  1-8 
Level  C  1-9 

RELATED  AIDS 

HMS  — DM65. 

SUGGESTIONS 

Initial  Activity  Review  some  products 
of  60. 

Example 

60  =  30  X  2 
60  =  20  X  3 
60  =  15  X  4 
60  =  12  X  5 
60  =  10  X  6 

These  products  might  prove  to  be 
useful  when  solving  the  speed 
problems  on  this  page. 

USING  THE  BOOK 

Discuss  the  sprinter  problem, 
clarifying  why  our  new  ratio  has  “60” 
at  the  bottom.  Show  both  the  cross 
product  and  the  equivalent  fraction 
solutions. 

Distance  ^  15  _  ^ 

Time  20  60 

I _ f 

20  X  3  =  60 


Still  Running 


A  sprinter  can  run  at  a  speed  equivalent  to  1 5  km  in  20  min  over  short  distances. 
What  is  the  sprinter's  speed  in  kilometres  per  hour? 


Set  up  equivalent 
ratios  for 

Cross  products 
Related  division  sentence 


Distance 


Time 


15_ 

20 


60 


20  X  ■=  1 5  X  60 
20  X  ■  =  900 

■  =  900  -  20 

■  =  45 
_15  ^45 
20  60 


The  sprinter's  speed  is  45  km/h. 


Exercises 

(The  data  in  these  problems  are  based  on  speeds  reached  in  runs  less  than 
Calculate  the  speed  of  each  animal  in  kilometres  per  hour, 

1.  A  quarter  horse  can  run  5  km  in  15  min.20 

2.  A  zebra  can  travel  16  km  in  15  min.t»4  Kmjh 

3.  A  wild  turkey  can  run  2  km  in  5  min. 24 

4.  A  pig  can  cover  4  km  m  15  niin. 

5.  A  wildebeest  can  cover  4  km  in  3  min. 

86  kmlV 

6.  An  elephant  can  run  20  km  in  30  min. 

40  kmlS 

7.  A  cat  can  run  8  km  in  10  min.4gkvrt^|h 

★  8.  A  Giant  tortoise  can  cover  1  km  in  4  h., 

0. 25  Nm  1  In 

★  9.  A  three-toed  sloth  can  cover  1  krn  in  6  h.^ 


0.5  km.: 
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Equivalent 

fractions 


15X3  _  ■ 
20X3  ~  60 

45  _  ■ 
60  ~  60 


Solve  45  =  ■ 

The  sprinter’s  speed  is  45  km/h. 
Assign  the  problems. 


ACTIVITIES 


1.  “Animal  Speed  Chart”. 

Using  the  speeds  stated  on  page  261 
and  the  speeds  calculated  on  page  262, 
arrange  the  animals  in  order  from 
fastest  to  slowest  on  the  chart. 


Speed  Chart 


Fastest 


Name 

Speed  in  km/h 

Cheetah 

Slowest 


Include  these  animals  on  your 
chart:  cheetah,  squirrel,  bear,  lion, 
elephant,  marathon  runner,  quarter 
horse,  zebra,  wild  turkey,  pig, 
wildebeest,  cat,  giant  tortoise,  snail, 
and  three-toed  sloth. 

2.  “Animal  Research”. 

Select  an  animal  from  the  above  list  in 
Activity  1  and  do  some  research  in  the 
library.  Write  down  all  the  new  (i.e., 
new  to  you)  information  you  found 
about  that  animal.  Share  this 
information. 
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2. 


Vern  and  Joyce  counted 
the  number  of  vehicles 
passing  in  front  of  their 
school  in  45  min. 

This  is  their  graph. 

(a)  What  information  does 
this  graph  show? 
fb)  If  you  went  to  the 
front  of  the  school, 
which  type  of  vehicle 
would  probably  pass  ^  f^ort^ 
by  first?  Explain  why  American 
you  think  so. 

(c)  What  season  was  it 
when  Vern  and  Joyce 
did  their  survey? 

Explain  why  you  think  this, 

(d)  Describe  the  street  in 
front  of  the  school 


The  city  hockey  league  kept  statistics  on  its  teams. 

A  team  earns  2  points  for  a  win  and  1  point  for  a  tie. 


Predictions 

Vehicles  Passing  in  Front  of  the  School 


Type  of  Vehicle 


County  Hockey  League 


'.■Vms 

Ties 

Losses 

Point 

Tfcjons 

17 

2 

1  1 

36 

Warriors 

12 

0 

18 

■244 

Bears 

1  5 

1  . 

14 

■31  1 

Saints 

21 

3 

6 

■  A5.i 

Lio-ns 

10 

2 

18 

■22! 

Hurricanes 

8 

6 

16 

■22! 

(a)  Copy  this  chart  in  your  notebook. 

and  calculate  each  team's  points-see  cViart. 
(bj  Make  a  bar  graph  of  your  results. 

(c)  Rank  the  teams  See  cWrt . 

(d)  If  these  teams  played,  predict  the  'winner: 

(i)  the  Warriors  and  th^'SairiTS 
(iil  the  Bears  and  the-TTojan? 

(iii)  thr^.iO!-r^and  the  HumctTnes 
Explain  each  prediction. 
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ACTIVITIES 

I  “Traffic  Graphs”. 

]ave  students  work  in  teams  of  2  or  3. 

I  Count  the  number  of  types  of 
ijhicles  which  pass  a  certain  spot 
juring  a  half-hour  period. 

Make  a  bar  graph  similar  to  that 
1  Exercise  1  on  page  263. 
ote:  This  could  be  a  homework 
isignment.  Teacher  records  where 
udents  are  working  and  when . 

When  graphs  are  completed, 
iscuss  the  results  focussing  on  the 
illowing  factors:  time  of  day, 
cation,  season,  weather,  etc. 

'  2.  “Questions”. 

[iave  each  team  write  2  or  3  questions 
ihich  could  be  answered  using  their 
E'aph.  Post  the  graphs  and  the 

\ 


questions. 

All  students  are  responsible  for 
answering  2  questions  about  the 
posted  graphs. 

3.  Write  the  numerals  0  to  9  on 
index  cards,  shuffle  them  well,  and 
place  them  face  down  on  a  table.  You 
will  need  1  deck  of  cards  (i.e.,  10 
cards)  per  player.  Players  take  turns 
selecting  6  cards  randomly  from  their 
decks  and  using  the  cards  to  make  a 
6-digit  number.  Once  a  card  has  been 
placed  in  a  place-value  location  (i.e., 
the  thousand’s  place)  it  must  remain. 
The  object  of  the  game  is  for  players 
to  use  their  powers  of  prediction  (i.e., 
“I  have  already  chosen  an  8,  a  6,  and 
a  9;  the  next  card  will  probably  be  5 
or  lower  . . .”)  to  make  the  greatest 
number  possible. 


OBJECTIVE 

To  make  predictions  based  on  data 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

centimetre  graph  paper  and  metric 
rulers 

BACKGROUND 

The  next  5  pages  of  exercises  are  about 
predictions,  trends,  and  elementary 
probability  theory. 

It  is  not  the  intent  that  students 
have  a  deep  understanding,  but  rather 
look  at  some  situations  and  get  a 
flavour  of  predictions. 

SUGGESTIONS 

Initial  Activity  Discuss  bar  graphs. 
Why  are  graphs  used?  (visual,  easy  to 
compare,  etc.) 

USING  THE  BOOK 

Using  the  graph  entitled  “Vehicles 
Passing  in  Front  of  the  School”, 
discuss  the  information  displayed. 

Note  the  characteristics  of  a  clear 
bar  graph. 

—  title 

—  label  for  each  bar 

—  scale:  number  of  vehicles 

—  equal  width  bars 

Discuss  the  questions  in  Exercise  1 
with  the  class  after  they  have  spent 
5  min  formulating  some  possible 
answers.  {Note:  The  questions  in 
Exercise  1(b),  (c),  and  (d)  are  open 
ended,  but  some  types  of  answers  are 
more  credible  than  others.) 

Discuss  the  point  system  for 
“hockey  statistics”  and  assign 
Exercise  2. 

Discuss  the  answers  for  Exercise 
2(c)  and  (d)  with  the  class. 

Note:  Accept  all  reasonable 
explanations  for  predictions. 
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OBJECTIVE 

To  perform  some  simple  experiments 
to  illustrate  probability 


PACING 

Level  A  1-7 
Level  B  1-7 
Level  C  1-8 


MATERIALS 

twenty  pennies;  twenty  new  hexagonal 
pencils,  unsharpened;  some  round 
pencils,  sharpened 


BACKGROUND 

The  formal  definition  of  a  probability 


ratio  is: 


Number  of  desired  outcomes 


Total  number  of  outcomes 


The  three  introductory 
experiments  on  this  page  will  allow 
students  to  see  some  trends  in  their 
results,  but  not  necessarily  extrapolate 
a  ratio  for  each. 


SUGGESTIONS 


Initial  Activily  Flip  a  coin. 

Heads 

How  could  the  coin  land?^Tails 

^On  edge 

Which  results  are  not  likely  to  occur? 
Explain  why. 


Coins  and  Pencils 


A  coin  has  two  sides: 
heads i 


and  tails 


Result 

Tally 

Heads 

Tails 

1: 

1. 


Total 


Toss  a  coin  20  times  and  record  the  results. 

2.  Explain  your  results. 

3.  Compare  your  results  with  the  results  of  someone  else  in  your  class. 


Number 


4. 

5. 


How  many  sides  have  printing?  I 
How  many  sides  do  not  have  printing?  S 
Hov./  many  sides  are  there  altogether?  4, 


6.  What  is  the  ratio  of: 

(g)  sides  with  printing 


total  number  of  sides 
(b)  sid^without  printing  7  ^ 


total  number  of  sides 


7.  (a)  How  many  rolls  out  of  60  would  you  expect  to  have  printing  on  the  top  side?  lO 
(b)  How  many  rolls  out  of  60  would  you  expect  to 
have  a  side  without  printing  on  the  top?  50 


8. 


Make  this  pentagon  out  of  paper. 

Colour  one  vertex. 

Put  a  round  pencil  point  through  the  middle 

(a)  Predict  the  number  of  times  the 

red  vertex  will  be  up  out  of  20  rolls.  4 

(b)  Now  roll  the  shape  20  times.  Record 
your  findings  on  a  chart. 


IB 


i 


A  hexagonal-sided  pencil  or  pen  usually  has  printing  on  one  face  and  none  on  the  other  faces. 
Roll  the  pencil  across  your  desk  30  times  and  record  the  results. 
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USING  THE  BOOK 


Pair  students  to  work  on  these 
activities.  One  student  acts  as  the 
performer  and  the  other  as  the 
recorder.  Each  series  of  questions  can 
be  done  twice  so  each  person  performs 
the  experiment  and  also  records  the 
experiment.  (Record  in  workbooks.) 

Exercises  1  to  3  refer  to  coin 
flipping. 

Exercises  4  to  7  refer  to  rolling 
hexagonal  pencils. 

Exercise  8  is  an  extended  activity. 

When  the  students  have 
completed  their  experiments  and 
recorded  their  results,  gather  class 
data  on  large  charts  and  make  some 
predictions  as  a  group. 


Result 

Tally 

Total 

2  heads 

1  head,  1  tail 

2  tails 

40 


ACTIVITIES 

1.  “Flipping  2  Coins”. 

Have  teams  of  students  flip  a  penny 
and  a  nickel  together  40  times.  Record 
the  results  on  the  following  tally  chart. 


Have  each  group  explain  their  results. 
Record  total  class  results  and  make 
predictions.  Discuss. 

2.  See  Activity  3  on  page  9  for  an 
activity  which  uses  probability  to  help 
maintain  computational  skills. 


1 


■i 

■( 

3.  Have  the  children  test  their  1 
powers  of  observation,  analysis,  and  | 
prediction  by  having  them  identify  the 
patterns  in  sequences  such  as: 


(a) 

A  , 

A7,AA 

,  A77 

(b) 

c . 

C 

C  • 

€ 

€ 

(c) 

C  , 

(» 

3  . 

C 

€ 

Ct 

\ 

(d) 

0 

0 

0 

10 

^  10" 

« 

4 

(e) 

L  4,  9, 

16. 

1 

4 
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Different  Dice 


Use  this  pattern 
to  make  two  dice. 
Make  one  witti  red 
dots  and  one  with 
blue  dots. 


Exercises 

When  rolling  and  listing  results  for  tetrahedron  dice,  record  the  number  for  the  side  that  lands 
face  down. 

1.  When  one  die  is  rolled  there  are  ^  possible  results. 


Ust  the  results  ^  ^  ^  ^ 

2.  Wher^  a  pair  of  dice  are  rolled 
there  are  1 6  possible  results. 

- 

AAiA'A 

A 

Copy  this  chart  and  record  the 
possible  results. 

A 

3.  What  is  the  smallest  sum  you  can  roll?  g 

A 

4,  What  is  the  largest  sum  you  can  roll?  g 

2.  —  1  I  3  —2  iA>a^s 

5.  How  many  wavs  can  you  roll  each  of  the  sums?  Record  on  a  chart.  SioauS)  5-4  uxxys 

fa  -  3  WfliySin -2  io<iyS 

6.  Which  sum  occurs  most  often?  ^  8-1 

7,  Which  sums  would  occur  least  often?  g  g 
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OBJECTIVE 

To  analyse  totals  produced  by 
tetrahedron  dice 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

card  stock,  scissors,  glue  or  tape 

BACKGROUND 

When  reading  these  dice  record  the 
amounts  on  the  bottom.  Some 
students  might  record  the  amount 
facing  them  but  this  can  lead  to  some 
confusion  if  the  die  lands  with  a 
choice  of  2  numbers  showing. 

USING  THE  BOOK 

Provide  students  with  the  materials  to 
make  the  dice.  (They  can  colour  the 
dots  with  red  and  blue  crayons, 
pencils,  or  felt  pens.) 

Remind  them  to  read  the  amount 
from  the  face  that  is  down. 

Assign  the  exercises.  Discuss  the 
answers  thoroughly. 


ACTIVITIES 

1.  Have  students  roll  these  pairs  of 
dice  32  times  and  record  the  sums  on 
a  chart  like  this. 


Sum 

Tally 

Total 

2 

3 

4 

5 

6 

7 

8 

32 


Compare  group  results  and 
record  class  results. 


2.  “New  Games”. 

Play  any  popular  board  game  using 
the  tetrahedron  dice,  e.g..  Sorry, 
Parcheesi,  etc.  Record  how  the  game 
is  different.  Discuss  the  results  with 
the  class.  Summarize  these. 

3.  Use  a  regular  deck  of  playing 
cards  (face  cards  =  10)  to  play  “31”. 
Players  (from  2  to  4)  take  turns 
drawing  1  card  from  the  well-shuffled, 
face-down  deck  and  placing  their  card 
face  up  in  front  of  them.  Object  is  to 
use  memory,  observation,  power  of 
prediction,  and  chance  to  “build”  the 
closest  number  to  31  without  going 
over.  Players  score  1  point  for  each 
round  won.  The  first  player  to  reach  5 
points  wins.  (In  case  of  a  tie,  each 
player  draws  1  card  from  the  deck. 
The  player  with  the  lowest  card  wins 
the  tie  breaker  and  the  round.) 

Note:  Used  cards  should  not 
immediately  be  returned  to  the  deck. 
Rather,  have  players  wait  till  the  deck 
has  been  exhausted. 
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OBJECTIVE 

To  analyse  totals  produced  by 
2  normal  dice 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

twenty  pairs  of  dice  (These  can  be 
made  using  small  blocks,  unused  inch 
cubes,  etc.) 

RELATED  AIDS 

HMS  — DM66. 

BACKGROUND 

“Dice”  is  a  plural  form.  The  single 
item  is  called  a  “die”.  Thus  1  die,  2 
dice,  3  dice,  .... 

SUGGESTIONS 

Initial  Activity  Have  students  write 
down  as  many  games  which  use  dice 
as  they  can  in  two  minutes.  Make  a 
class  list  of  games  which  use  dice. 

USING  THE  BOOK 

Discuss  the  chart  on  page  266.  When 
the  one  die  (yellow)  is  Q ,  the  other 
could  be  QJorQor  Horror 


Dice 


When  a  single  die  is  thrown,  there  are  6  possible  results. 
They  can  each  be  thrown  only  one  way. 


•  • 
•  • 


•  • 
•  • 


«  • 


When  a  pair  of  dice  are  rolled,  there  are  36  possible  combinations  as  shown  on  the  chart 
listing  the  sums. 

Yellow  Die 


q;- 

Q 

o 

ic 


-1- 

• 

• 

• 

« 

• 

•  # 

•  • 

•  ♦ 

• 

•  • 

•  • 

•  • 

«  ♦ 

• 

2 

3 

4 

5 

6 

7 

• 

• 

3 

4 

5 

6 

•/ 

8 

• 

• 

« 

4 

5 

6 

7 

8 

9 

•  • 

•  • 

6 

6 

"r 

8 

9 

10 

•  • 

• 

•  • 

6 

7 

8 

9 

10 

1 1 

•  • 

•  • 

•  • 

7 

8 

9 

o 

1 1 

12 

Exercises 

Refer  to  the  chart  above  to  answer  these  questions. 

1 .  What  is  the  smallest  sum  you  can  roll?  ^ 

2.  How  rnany  ways  can  you  roll  the  smallest  sum? 

3,  What  is  the  largest  sum  you  can  roll?  ig, 

4,  How  many  ways  can  you  roll  the  largest  sum'i’  ( 
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or  [uJ .  Thus  there  are  6  X  6  or  36 
possible  combinations. 

Assign  the  exercises  and  the 
activity  on  these  two  pages.  Discuss 
the  results  with  the  class  and  point 
out  that  they  remember  the  answers  in 
Exercise  10  when  playing  capture 
games. 


266 


5.  How  many  ways  can  you  roll  each  of  the  following  sums? 

(a)  2  '  (b)  3  2  (c)  4  3  (d)  5  ^ 

fe)  6  S  /f)  7  (g)  8  S  (h)  g  ^ 

(i)  10  3  (j)  1 1  2  (k)  12  > 

6.  Which  sum  occurs  the  most  often? 

7.  Which  three  sums  are  easiest  to  roll,  using  a  pair  of  dioe^  4,  7  an  j  g 

8.  Which  two  sums  are  hardest  to  roll?  Z  and  12. 

9.  If  you  were  playing  a  board  game  using  dice,  how  far  away  from  the  lackpot  would  you 

prefe.  ,c  beJ^Why  more,  chances  ^  roll  a  7  -bhon  aai^  other  number. 

10.  {ai  When  playing  boa.''d  games  using  dice  in  which  one  player  captures  another  player, 
how  far  away  from  your  opponent  would  you  prefer  to  be?  (3  or  4  answers) 
t'bi  At  what  distances  would  you  be  in  most  danger  of  being  captured?  (3  answers) 

Activity 

Roll  a  pair  ot  dice  36  times  and  record  the  sums  on  this  chart. 

Compare  this  with  your  answers  to  Exercise  5. 


BRAINTICKLER 


20  black  socks  and  20  brown  socks  are  in 
a  pile.  The  room  is  dark, 

How  many  socks  must  you  pick  to  be  sure  you 
have  a  matched  pair?  3 


ACTIVITIES 

1.  “Some  Sums”. 

Perform  the  activity  on  page  267  with 
a  partner. 

Gather  class  data  and  compare 
this  data  with  the  answers  in  Exercise 

5. 

2.  “Prime  Dice”. 

Make  a  pair  of  dice  with  these  prime 
amounts  on  the  faces. 


5 

2. 

3 

B 

// 

7 

5 

1 

3 

J3 

n 

7 

Make  a  chart  for  these  dice  and 
record  the  sums. 

Answer  Exercises  1  to  4  and  6  to 
8  in  the  textbook  based  on  the  sums 
produced  using  these  prime  dice. 

3.  Play  a  board  game  using 
“prime  dice”.  How  is  the  game 
different? 
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OBJECTIVE 

To  provide  an  activity  involving 
probability 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

blocks  or  nets  of  cubes  for  making 
the  shape  dice,  coins  for  board  pieces 

SUGGESTIONS 

Initial  Activity  Give  the  students 
blocks  or  nets  of  cubes  on  card  stock 
to  make  the  die. 

USING  THE  BOOK 

Have  the  students  draw  the  shapes  on 
the  faces  of  the  die.  Review  their 
names  —  equivalent  triangle,  hexagon, 
square,  rectangle,  and  star 
(pentagram). 

Review  the  rules.  Have  players 
play:  in  pairs;  in  threes;  using 
variation  (b)  —  if  a  player  is  “hit”, 
he/she  goes  back  to  the  previous  space 
with  the  same  shape. 

Assign  each  student  to  play  the 
variation  “Shape  Solitaire”  twice. 

Have  them  record  the  number  of  rolls 
required  to  play  the  game. 

Have  students  record  the  best 
sequence  of  rolls  to  reach  “Shape 
Country”  in  as  few  rolls  as  possible. 
They  could  record  their  rolls  like 

this. 


Roll 

Shape 

1 

2 

3 

4 

5 

etc. 

Answer:  Encourage  students  to  keep 
trying  sequences  until  they  have  it  in  8 
rolls. 
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ACTIVITIES 

1.  “The  Average  Game”. 

Have  students  record  the  number  of 
rolls  used  to  complete  the  “Shape 
Solitaire”  game. 

Find  the  average  number  of  rolls 
for  the  class. 

2.  “The  Average  Three- Player 
Game”. 

Have  students  play  a  game  where  3 
are  competing.  Record  the  number  of 
rolls  each  player  takes  to  complete  the 
game. 

Calculate  the  average  number  of 
rolls  for  “Three-Player  Shape  Race”. 

Why  are  the  two  averages 
different?  Discuss. 

3.  See  “Road  Rally”  as  described 
in  the  Activity  Reservoir  for  another 
game  involving  “shape  dice”. 
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OBJECTIVE 

To  solve  conservation  problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

conservation,  leaking,  well-insulated, 
thermostat 

BACKGROUND 

These  problems  relate  well  with  a 
conservation  topic  in  environmental 
studies. 

SUGGESTIONS 

Initial  Activi^  Discuss  conservation 
touching  on  points  such  as: 

—  What  does  conservation  mean? 

—  What  are  some  things  man  is  going 

to  have  to  conserve? 

—  How  can  man  conserve? 


Conservation  at  Home 


1.  A  leaking  water  tc\p  may  drip  0.6  L  each  hour 

(a)  How  much  wafer  would  dnp  away  in  a  day?  14.4  L 

(b)  How  much  water  would  be  saved  in  a  year  (365  d)  if  this  leaky  tap  were 

2.  A  tub  bath  uses  3  times  as  muctt  water  as  a  shower. 

(a)  It  an  average  family  used  27  000  L  of  water  for  tub  baths  each  year,  how  much  water 

would  the  family  use  if  they  all  took  showers  instead?  *^000  L 

(b)  How  much  water  would  they  save  in  a  year  by  taking  showers?  |g  qqq  (_ 

3.  A  toilet  uses  15  L  of  water  each  time  it  is  flushed.  An  average  family  flushes  the  toilets 
20  times  each  day 

fa)  How  much  water  is  used  each  day?  300  L 

fb)  How  much  water  is  used  each  year?  *04  500  L 

fc;  Some  toilets  can  be  adjusted  to  use  70%  of  the  normal  flush. 

How  much  water  could  be  saved  in  a  year  by  adjusting  the  toilet?  32  850  t_ 


USING  THE  BOOK 

Review  Professor  Q’s  4  steps  in  solving 
problems  (see  page  256). 

Have  the  students  read  the 
problems  and  ask  any  questions 
regarding  the  meaning  or  context. 

Do  a  sample  problem  together. 
Example 
Exercise  1(a): 

Tap  leaks  0.6  L  each  hour. 

24 

XO.6  14.4  L  of  water  drips  away 

14.4  in  a  day. 

Assign  the  exercises.  (Remind 
students  to  number  parts  of  questions 
carefully.) 


Energy 

4.  A  well-insulated  house  saves  40%  on  heat-energy  charges  as  compared  to  a  poorly 
insulated  house. 

How  much  money  would  a  family  save  by  better  Insulation  if  their  yearly  heat-energy 


charges  are: 

(a)  $800.'a':>  $320  (b)  $1100''a'>  $440  (c)  $1550''a'i^  $(p20(d)  $1960,'?.?  $784 
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5.  Setting  the  thermostat  at  tS^C  instead  of  21‘’C  at  night  and  when  no  one  is  at  home  yvill 
save  a  further  9%  in  heat-energy  charges. 

What  would  be  the  saving  in  a  well-insulated  house  if  the  heat-energy  charges  are: 

(a)  SSOO.'a?  ^45  (b)  $620/a?  $55,30  (c)  $870/a?  $78.30 

6.  Families  can  save  20%  on  the  electrical  bill  by  turning  off  lights  when  leaving  rooms, 
deciding  what  is  required  from  the  refrigerator  before  opening  the  door,  and  turning  the 
TV  off  when  no  one  is  watching  it. 

How  mucfi  would  a  family  save  by  following  these  three  tips  if  their  yearly  electricity  bill 
is: 

(a)  SSSO-^  $70  (b)  $410?  $  ga  (c)  $530?  $  lok 

7.  The  family  car  will  use  18%  less  gasoline  if  it  is  well  tuned,  the  driver  does  not  exceed 
90  km/h.  and  the  driver  speeds  up  slowly. 

How  much  would  be  saved  each  year  by  following  these  tips  if  the  annual  gas  cost  is: 
(a)  $700?  $12(0  (b)  $950?  $  HI  (c)  $1230?  $221.40 


ACTIVITIES 

1.  “A  Conservation  Activity”. 

By  reading  reference  books  and/or 
government  pamphlets,  list  at  least  six 
ways  you  can  conserve  a  type  of 
energy  or  natural  resource. 

2.  ‘‘Conservation  Poster”. 

Plan  and  draw  or  paint  a  conservation 
poster  which  would  remind  people  to 
conserve.  If  there  is  writing  on  the 
poster,  use  no  more  than  seven  words. 

3.  If  you  have  not  already  done 
so,  challenge  the  students  with  the 
capacity  puzzler  described  on  page 
117,  Activity  3. 


Activity 

Research  energy  conservation  under  one  of  these  topics: 

(a)  heating  and  insulation 

t'b)  electricity  consumption 

(c)  transportation  and  gas  consumption 

List  6  ways  of  conserving  energy. 


271 


OBJECTIVE 

To  solve  word  problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

insurance,  policy,  policies,  accident 
claims 

RELATED  AIDS 

HMS  — DM67. 

BFA  PROB.  SOLVING  LAB  11  —  113. 

SUGGESTIONS 

Initial  Activity  Discuss  the  insurance 
agent’s  career  (see  Chapter  Overview, 
page  244),  as  well  as  some  of  the 
terms  and  ideas  involved  in  insurance 
(i.e.,  policy,  accident  claim,  monthly 
cost,  insured  value,  etc.). 

USING  THE  BOOK 

Encourage  the  students  to  read  over 
the  problems  and  ask  any  questions 
regarding  the  terms  or  context. 

Review  the  steps  in  problem 
solving. 

Assign  the  problems. 

ACTIVITIES 


Insurance  Agent 


1.  Last  year  Mr.  Yellowfeather's  auto  insurance  cost  $450.  Since  he  has  a  safe  driving 
record  he  will  save  10%  this  year. 

(a)  How  much  will  he  save?  $45 

(b)  How  much  will  his  insurance  cost  this  year?  $405 

2.  Mrs.  Trevor  sold  the  Angelo  family  a  health-insurance  policy.  The  monthly  cost  is  $7.20. 
What  is  the  annual  cost?  $  Slo.'^O 

3.  Ms.  Kim  insures  her  house  with  the  same  company  that  carries  her  car  insurance.  The 
special  rate  for  the  house  is  $2  50  per  SI 000  of  its  value.  Her  house  is  valued  at 
$60  000.  What  is  the  cost  of  the  house  insurance?  ^  i5c> 

4.  An  insurance  company  paid  0.86  of  the  insured  value  of  a  house  following  a  fire. 

The  house  was  insured  for  $55  000.  How  much  was  paid  to  the  owner?  $  4-1  300 

5.  Mrs.  Trevor  sold  156  policies  in  1979.  In  1981  she  sold  2.6  times  as  many.  How  many 
new  policies  did  she  sell  in  1981?  250 

6.  In  a.  certain  city  there  were  32  000  accident  claims  in  one  year.  The  next  year  there  were 
1.26  times  as  many.  How  many  claims  were  there  in  the  second  year?^^^  3Z0 
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1.  To  review  and  maintain  “choosing- 
the-correct-operation”  skills,  see 
Activity  1  on  page  22. 

2.  “Insurance  List”. 

Have  each  student  interview  2  adults 
about  insurance. 

List  all  the  different  types  of 
insurance  a  person,  family,  or 
company  can  have.  Have  them  briefly 
describe  each  type  of  insurance  (one 
sentence  each). 


Drawing  on  Graph  Paper 

1.  We  can  use  graph  paper  to  help  us  draw  three-dimensional  shapes  on  two-dimensional 
surfaces.  (OCute  (b")  Recjan^ular  pristn 

^  .  ..  (c)  Souare.- basecl  p^raTwta 

Copy  each  shape  on  graph  pciper.  Name  the  shapes, (a)  Tet^a^^e<iron 

The  dotted  lines  show  hidden  edges.  ^  'Triar\3ulft.n  prisw' 


2,  Draw  4  three-dimensional  shapes  ot  your  own  design  on  graph  paper. 


Activity 

Is  the  inside  ever  the  outside? 

Make  a  strip  of  paper  as  shown. 

Twist  the  strip  once  and  glue. 

{a!  Mark  the  inside  of  the  strip  ' 
as  shown.  Keep  marking  until 
you  get  back  where  you  started. 

Is  there  an  Inside  and  an  outside'i' No 
(b)  Use  scissors  to  cut  down  the 

middle  of  the  strip.  What  do  you  notice'’ 


40  ca; 


1  3  cm 


Th&re  is  sLil) 

as  lorx^ 


,  joined  strip  but.  it  is 
■fcVie.  orj'\ria\ . 


OBJECTIVE 

Drawing  3D  figures  using  graph  paper 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

centimetre  or  0.5  cm  graph  paper, 
metric  rulers 

VOCABULARY 

three  dimensional,  two  dimensional 

SUGGESTIONS 

Initial  Activify  Demonstrate  how 
certain  box  shapes  can  be  drawn  using 
graph  paper,  differentiating  between 
two-dimensional  (width  and  height 
only)  and  three-dimensional  shapes 
(width,  height,  depth). 

USING  THE  BOOK 

Using  graph  paper,  have  the  students 
draw  all  the  shapes  in  Exercise  1. 
Remind  them  to  show  hidden  edges  as 
dotted  lines. 

Assign  the  exercises,  pointing  out 
that  all  vertical  and  horizontal  lines 
remain  parallel. 
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ACTIVITIES 

1.  “Perspective  Drawings  of  Boxes”. 
!  Using  centimetre  graph  paper  and  a 
“vanishing  point”  at  the  top  right 


}■  corner  of  the  page,  have  the  students 

.draw  some  box  shapes. 

j 


Have  students  copy  these  and  draw 
some  more. 

2.  Have  the  students  try  the 
“Moebius  Strip”  activity  shown  at  the 
bottom  of  the  pupil  page. 

3.  Have  the  students  shade  in 
some  of  their  30  drawings  to  add 
depth.  Have  them  (a)  choose  a  shape 
that  shows  3  faces;  (b)  use  pencil  to 
shade  the  3  faces  using  light,  medium, 
and  heavy  pressure  respectively  on  the 
3  faces;  (c)  identify  where  the  “light 
source”  seems  to  be. 

Example 
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OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM68. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 
remedial  work.  You  may  wish  to 
reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 
or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see 
page  244). 

Also,  you  may  wish  to  use  the 
following  marking  scheme  (total  =  30) 
when  marking  the  test.  Have  each 
student  calculate  his/her  percent 


Test  Item 

Number  of  Marks 

1-10,  16 

1 

11,  12,  14,  15,  17 

2 

13 

3 

18 

6 

(1  for  each  sales 
tax,  1  for  each 
total  cost) 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1-10 

A 

245 

12,  14 

B 

246-249 

11 

C 

254 

13,  18 

D 

256, 250 

15 

E 

260 

16 

F 

264 

17 

G 

270 

Chapter  Test 


Perform  [he  indicated  operations. 

1,  $12.95  +  $103.58  2.  $10.57  -  $8.72  4  1-85 

4.  S3.91  +  $0.59  +  $10.05414.556.  $42,50  X  02  48.50 


$3.n  ' 

3.  $20.00  -  $16.83 
6.  $19.00  X  0,32^.08 


)  X  c 

$0.' 


8,  $325.75  X  0.06 

$1^.55 


9.  20%  Of  $83.50  10,  4%  of  $200  50^802 

.fib.  70 


Solve. 


12 


11.  (a)  n  X  3  -  36 


4-32 

(b)  n  - 


6  =  72 


12.  Tony  had  $27,83  in  his  saviOvgs  account. 

On  April  10  he  deposited  $8.50,  and  on  April  24  he  withdrew  $2.75. 
Whcit  was  his  balance  on  April  24?  ^  33.58 


13,  Glendale  School  has  280  students. 

If  each  student  uses  18  pencils  per  year,  how  rriany  bo.xes  containing  100  pencils 
should  be  ordered?  51 


14.  Katrina  received  a  $200  bond  for  her  birthday. 

How  much  interest  did  she  receive  per  year  if  the  bond  paid  interest  at  a  rate  of  9‘'-b? 


15.  Jeremy  ran  2  km  in  8  min. 

What  was  his  speed  in  kilometres  per  houri’  1^ 

/ 

16.  The  hexagon  as  shown  is  rolled.  \ 

About  how  many  times  out  of  30  would  A  be  up’  5  ^  \ 


\  s 


\ 

) 


17,  A  large  city  requires  600  L  of  water  per  person  per  day.  0 
(Much  of  this  water  is  used  for  manufacturing.) 

How  many  litres  .are  required  per  person  for  a  year?  219  000  I 
(Write  an  equation  to  solve.)  3b5KbOO=n 


J 


(i 


I 


18.  Calculate  the  sales  tax  and  total  cost  paid  tor  the  following  items  if  the 

sales-tax  rate  is  8%.  jj 

(ai '  a  desk  lamp  costing  $20.00  (b)  a  desk  costing  $162.00  (c)  a  chair  costing  $47.50^ 
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ANSWERS: 

IB.  (0  fl.b0;$2l,bO  (b)  4>  12.9bi  4174.%  (c)  43.60;45t.30 


li! 

t 


I:! 


|i 
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Cumulative  Review 


Perform  the  indicated  operations  $  |2t)  86 

1.  169  2,  $18.73  +  S091  r  $103,25  +  $3  99 

X  10 


4,  8 


7. 


5,  4  -  2‘'  ( 

9.  24  X  :  9 


140.48 

3,  $206.1  7  -  $59.69 
6.  8  X  7  X  6  X  5  l(oQ0 

10.  30  v  3  80 


'  S 


-  2:  ± 

2 


Find  the  miSSing  terms 

«35 

11.  .,  = 


12. 


13, 


..  «20 
SO  i 


e.  si'* 


IS.  What  is  the  angle  sum  ot  the  3  angles  In  any  tnangie':' 


17, 


Calculate  the  perimeter  of  these  shapes. 
12  2  cm 

\ 

1 4  6  cm 

SoivX^  g 

19.  0  +  35=10 


7  9  cn' 

s  34.1  cm 


18. 


‘0  3  m 

53.(om 


58. 2  m 


16  5  m 


20,  n  X  8  =  56 


9  7  IT. 

34,5 

21.  ff  ■■■  12.7  =  21  8 


22,  Glenoale  School  has  280  students 

35%  ot  these  students  stay  at  the  school  tor  lunch. 
How  many  students  eat  lunch  at  school'?  48 


23.  Toothpctste  sells  fc^$1.98  tor  100  mp and  $2.98  tor  1  50  ml.  Which  is  the  better  buy? 

24.  Calculate  the  monthly  payments  on  a  new  car  that  costs  $9000  if  the  payments  are 
3%  of  the  seifing  pnce  per  month.  $270 

25.  Calculate  the  sales  tax  on  a  new  refrigerator  that  costs  $870.00  if  the  saies-tax 
riite  is  6'i.5.$  52.20 


OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  II. 

When  completed  and  marked, 
have  the  students  calculate  the  percent 
they  got  correct. 
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Test  Item 

Text  Page  Number 

1 

60 

2 

6 

3 

8 

4,5 

179 

6 

63 

7 

191 

8 

204 

9 

206 

10 

210 

11-14 

188,  223 

15 

40 

16-18 

105 

19-21 

254 

22,  24 

230 

23 

225 

25 

250 
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CHAPTER  10  OVERVIEW 


In  this  chapter,  basic  algebra  is  approached  through 
the  solution  of  simple  equations  using  related  sentences 
and  through  the  graphing  of  solutions  to  simple 
equations.  Students  generate  and  graph  the  ordered 
pairs  for  simple  relations. 

Integers  are  introduced  and  used  both  in  graphing 
and  in  addition  and  subtraction. 

Statistics  is  developed  further  through  reading, 
graphing,  and  drawing  pictographs,  bar  graphs, 
broken  line  graphs,  and  circle  graphs. 

OBJECTIVES 

A  To  use  related  sentences  to  solve  simple  equations 
B  To  graph  on  a  number  line,  solutions  to  simple 
equations 

C  To  generate  ordered  pairs  for  given  simple  relations 
D  To  graph  ordered  pairs  in  four  quadrants 
E  To  read,  interpret,  and  draw  pictographs,  bar 
graphs,  broken  line  graphs,  and  to  read  and 
interpret  circle  graphs 
F  To  add  and  subtract  integers 

MATERIALS 

whole  number  line 
decimal  number  line 
integer  number  line 
graph  paper 
Bristol  board 

model  thermometer  and  Celsius  thermometer  showing 
minus  readings 
index  cards 

map  of  world  with  Mercator’s  projection 
globe 


CAREER  AWARENESS 

Mathematicians  [301] 

Men  and  women  trained  in  mathematies  have  a  wide 
range  of  employment  opportunities.  Mathematics  is  the 
basis  of  many  vocations,  often  with  more  speeialized 
training  and/or  experience  required.  Mathematics- 
trained  university  or  college  graduates  are  employed  by 
companies  engaged  in  engineering,  insuranee,  finance, 
computer,  oil,  energy,  stocks  and  bonds,  brokerage, 
banking,  and  almost  any  large  business. 

While  few  people  spend  their  full  time  in  pure 
research  in  mathematics,  there  are  some  companies 
and  universities  that  provide  ample  opportunity  for 
near  full-time  research  often  with  a  real  or  practical 
bent. 

Mathematicians  can  expect  very  good  salaries, 
excellent  working  conditions,  and  good  job 
opportunities.  They  must  expect  to  work  long  and 
hard,  since  eompetition  for  top  jobs  is  stiff. 


DM69 


Graphing  Solutions 


Joanne  solved  this  equation. 

She  graphed  her  solution  on  a  number  line. 

(a)  2  +  N  =  7 

N  =  5 

(b)  She  drew  a  number  line. 

hH — t- i — h- 1 J ^ — I - ► 


0  1  2  3  4  5  6  7  8 

She  graphed  the  solution  with  a 


Exercises 

Solve  Then  graph  the  solution  on  a  number  line 

1.2  +  N.=  6 
N  =  ■ 

I — i — h— f-H — i — I — I — ^ - ► 


012  3  45678 

3.  N  +  4  =  6 

N  =  ■  2 

i — I — t — h— ^ ^ — t-— I — h 

01  2345678 

3 


2.  N  -  3  =  8 

N  =  ■  II 

I  t  I . I  I — l-H — H-l-H — I  4-  t> 

01  23456789101112 


4,  M  -  4  =  3 

M  =  ■  7 


d - 1— d - 1 - h 


-i- 


2  3  4  5  6  7  8 

7 


• 

M  +  2  =  5 

6. 

A  +  2  =  9 

7. 

B  +  3  = 

10 

to 

6 

9 

8. 

S  -  3  -  7 

9. 

T  -  4  =  2 

10, 

W  -  5  = 

4 

7 

k> 

4 

11. 

9  +  N  =  16 

12. 

12  +  N  =  18 

13. 

N  +  0  = 

4 

7 

h 

b 

14. 

N  -  4  =  3 

15. 

S  -  6  =  0 

16. 

N  +  7  = 

13 
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USING  THE  BOOK 

Let  the  students  use  whatever  method 
they  want  to  solve  these  exercises.  You 
may  ask  different  students  to  explain 
how  they  did  them.  This  will  bring  out 
various  methods. 

Provide  the  students  with  number 
lines  on  which  they  can  graph  the 
equations. 

Provide  a  means  of  checking. 

Write  the  original  equation  on  the 
chalkboard.  2  +  N  =  7 

Have  a  student  erase 
the  “N”.  '2  +  =7 

Have  the  student  write  the  answer 
where  N  was.  2  +  5  =  7 

Ask:  “Is  the  sentence  True  or  False?” 

If  it’s  true,  the  answer  is  correct. 

Work  through  the  display  at  the 
top  of  the  page. 

Pass  out  the  sheet  of  number 
lines  so  that  the  students  may  graph 
the  solutions. 

Assign  Exercise  I.  Check  each 
student’s  work.  Then  assign  the 
balance. 


ACTIVITIES 

1.  Have  students  work  in  pairs  at  the 
chalkboard.  The  first  student  writes  a 
simple  addition  or  subtraction 
equation  with  a  variable  such  as  N. 
The  second  student  erases  the  variable 
and  writes  in  the  number  that  would 
make  the  equation  true.  After  the 
game  has  been  played  awhile,  the 
second  player  may,  instead  of  erasing 
the  variable,  simply  write  the  solution, 
e.g.,  N  =  5.  The  players  change  roles 
after  each  equation. 

2.  Prepare  a  set  of  42  cards  made 
of  “3  of  a  kind”. 


n  +  5  =  9 


n  =  9-5 


O  I  i  3  ¥  S  t  7 


Deal  5  to  each  of  2  to  5  players. 
Players  in  turn  draw  from  the  “deck” 
or  “discard”  pile.  3  cards  with 
equivalent  numbers  form  a  book  and 
are  laid  down.  Player  with  the  most 
books  is  the  winner.  (See  “Rummy”  as 
described  in  the  Activity  Reservoir.) 


OBJECTIVE 

To  graph  a  solution  set  on  a  whole 
number  line  (for  an  addition  or 
subtraction  equation) 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

a  page  of  whole  number  lines  showing 
0  to  12  (DM69) 

RELATED  AIDS 

HMS  — DM69. 

BACKGROUND 

Equations  have  been  presented  in  this 
book  on  pages  18,  19,  24,  85,  86,  136, 
207,  209,  253,  and  254.  You  may  wish 
to  review  some  of  the  points  presented 
there,  especially  the  two  methods  of 
solving  equations  —  inspection  (trial, 
error,  and  check)  and  inverse 
operations  (using  related  sentences). 

The  graph  of  a  number  is  a 
point.  For  example,  the  graph  of  4  is 
the  point  on  the  number  line 
represented  by  4.  The  number  4  is  the 
coordinate  of  the  point.  When  we  say 
“the  graph  of  the  equation  2  +  «  =7” 
we  mean  “the  graph  of  its  solution  5”. 

SUGGESTIONS 

Initial  Activity  Review,  if  neeessaiy, 
the  concept  of  equations  as  presented 
so  far  (see  Background  notes  above). 
Review  a  function  machine  of  the  sort 
used  in  Book  5  (see  pages  1,  184,  185). 
Start  with  the  straightforward  function 
machine.  Provide  a  value  for  n  and 
have  a  child  tell  you  the  output.  Then 
proceed  to  the  second  type.  Provide 
the  child  with  an  output  and  ask  what 
the  input  was  (n).  The  child  may  use 
the  inverse  operation  without  knowing 
it:  8  -  3  =  n. 


\ 


n  /_ 


+  3 


\ 


\ 


n  /_ 


+  3 


Output 


\8\, 

(Output) 


3.  See  “Input-Output”  as 
described  in  the  Activity  Reservoir. 
Use  equations  like  the  ones  in 
Exercises  1  to  16. 
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OBJECTIVE 

To  use  related  sentences  to  solve 

addition  or  subtraction  equations 

PACING 

Level  A  1-12  on  each  page 
Level  B  All 

Level  C  1,  4,  7-18  on  each  page 

VOCABULARY 

related  sentences 

RELATED  AIDS 

HMS  — DM70. 

BACKGROUND 

Addition  and  subtraction  are  opposite 
operations.  This  can  be  found  by 
using  a  function  machine.  If  we  know 
the  input  and  the  operation  rule,  we 
can  find  the  output  (7  +  3  =  10).  If 
we  know  the  output,  and  the 
operation  rule,  we  can  find  the  input 
(10-3  =  7).  Note  that  we  restrict  the 
form  of  the  sentences  at  this  time  to 
N  +  3  =  9  and  N  -  4  =  3  and  do  not 
use  7  -  N  =  2. 

SUGGESTIONS 

Initial  Activity  Draw  on  the 
chalkboard  or  overhead  projector,  a 
picture  of  a  function  machine.  First 
use  the  “Add  5”  rule.  Let  the  students 
give  the  input  number  (write  it  on  the 
machine),  say  11.  After  they  agree  the 
output  is  16,  ask  what  they  would  do 
to  get  11  back  [subtract  5  from  16]. 
Show  the  two  related  sentences. 

11  +  5  =  16 
16  -  5  =  11 

Now  tell  them  you  don’t  know  the 
input  (so  label  it  N)  but  you  do  know 
the  output  is  13.  What  two  related 
sentences  can  we  write? 

Elicit:  N  +  5  =  13 

13  -  5  =  N  Then  solve  to 
get  N  =  8. 

Repeat  for  other  rules  until 
students  are  comfortable  with  writing 
the  two  related  sentences. 


Related  Sentences 

Shaun  was  using  a  micro-computer.  . 
She  sa'w  this  equation  on  the  screen. 
She  thought  about  related  sentences. 

The  computer  solved  the  equation 
by  using  -a  related  subtraction  sentence 


N  +  5 
N 

N 


Exercises 

Solve  each  pair  of  equations 

What  do  vou  notice  about  the  solutions? 


N  i-  2  =  6 

®  (a)  N  +  3 

-  8 

3.  (a) 

N  1  ”  1 3 

N  =  ■  4 

N 

5 

N  =  ■ 

I2 

(b) 

N  =  6  -  2 

(bj  N 

=•■  8  -  3 

fb) 

N  =  13 

-  1 

N  -  ■  4 

N 

5 

N  ■ 

12- 

3 

7 

10 

4,  (a) 

N  f  4  =  7 

S,  (<i)  N  +  5 

-  12 

6  .  (  ) 

N  T-  8=18 

(b) 

3N  ==  7  -  4 

ib)  'IN 

=  12-5 

(bi 

/ON  =  18 

-  8 

‘v'rile  a 

related  .subtraction  sei 

ntence  for  each.  T 

hen  solve. 

7,  N 

■t  2  “  b 

N  ■  +  6  -  1 

0 

9.  N  i 

-10=15 

N  -=  6  -  «  2 

N  =  I0-L> 

N 

=  Ib-lO 

iM  =  «  4 

A)  =  4 

AJ 

=  3 

N-25-12  M  =  35-I5 

to,  N  -h  12  =  25  N=  /3  11,  N  -f  15  -  35  20  .,2  n  +  17  42 


13.  N  -}■  1.5 


...  N-^.b-I.S 
N  =  (.0 


^J=3.4-2.I 

14,  N  -r  2.1  3  4  HJ  =  1,3  15.  N 


4  .2  6.7  N  :  2,5 


ir,  N  +  92  -  1  1.6  N^ll.lo-Un  N  f  5.6  -  13.0  N  r  49  -  11.3  N=ll.3-4.‘l 

N=  2.4  •r.4  N  = 


278 


6<i:n?8n-:.es  ioradddion 


USING  THE  BOOK 

Do  Exercises  1  to  6  on  page  278  orally 
and  discuss.  Then  assign  the  balance 
of  the  exercises  on  the  page.  Following 
the  corrections  of  these  exercises, 
repeat  the  Initial  Activity  for 
subtraction  rules:  subtract  3; 
subtract  9. 


Do  Exercises  1  to  6  on  page  279 
orally  and  discuss.  Then  assign  the 
balance  of  the  exercises.  Some 
students  may  need  the  function 
machine  to  help  explain  Exercises  1  to 


6. 


278 


More  Related  Sentences 


Shaun  saw  this  equation  on  the  screen. 

The  computer  solved  the  equation  by  printing  a 
related  addition  sentence. 


I\i  -  C 


N 

N 


c'+5 


Exercises 

Solve  each  pair  of  equations. 

What  do  vou  notice  about  the  solutions? 


• 

(a) 

N  -  2  =  6 

N  =  ■ 

8 

A 

N  -  1  =6 

N  =  ■  7 

3.  fa) 

(b) 

N  =  6 

N  =  ■ 

4-  2 

8 

(b) 

N  =  6  +■  1 

N  =  ■  7 

(b) 

4. 

fa) 

<? 

N  -  5  -  4 

5.  (a) 

10 

N  -  6  4 

6,  (a) 

(bj 

=  4 

+  5 

(b) 

/(>N  =4+6 

(b! 

32 


N  =  ■  " 

N  =  8  +  3 
N  -  ■  II 

12  =  20 


(b!  32  N  =••  20  4  12 


Write  a  related  addition  sentence  for  each,  and  then  solve. 


7.  N 

-  7  = 

10 

i  N  ■■■ 

6-3 

9. 

N 

-3=10 

N  = 

10  4 

■  7 

=  3  4fo 

8  =  (0+3 

=  9 

K  =  13 

N  = 

■  >7 

Ifl 

8  = 

4+5 

N 

-  16  -  3(. 

>  1^ 

10.  N 

-  9  “ 

1  M  = 

lO 

11. 

I  ^  .. 

5  =--  4 

^v  = 

4 

12. 

^  N 

M  = 

a.sto.S 

N  - 

I.8  +  3.I„ 

N 

13. 

-  0.5 

—  2.5 

N' 

3.0 

3  6“ 

1,8 

M- 

5.4-  ’S 

-2,/  ~  1 

.z: 

16.  N 

-  4.3 

==  4.2 

4.2 +4S 

6.S 

N  - 

5.6  — 

7,6 

H  = 

7.fa  +  5.t, 
15.2 

N 

■■  10.8  = 

20,.' 

=  38  +  l(o 
ti  =  l.2+2.T 

hJ=20.3+/0,8  ★11 

^  =  ^★is. 

279  ★is. 


ACTIVITIES 

1.  Reinforce  addition  and  subtraction 
facts  (with  Level  A)  by  using  flash 
cards. 

2.  Have  students  use  the  function 
machine  as  described  in  the  Initial 
Activity.  Each  student  gives  a  rule  and 
the  output  and  challenges  the  other 
students  to  write  the  two  related 
sentences  and  the  solution. 

3.  Duplicate  a  sheet  with  two 
columns  of  equations.  For  each 
equation  in  the  left-hand  column  there 
is  a  related  sentence  in  the  right-hand 
column  in  mixed-up  order.  The 
students  are  to  match  the  equations. 

A  third  column  can  be  added.  In  this 
column  are  the  solutions  for  the 
related  sentences.  These  too  are 
mixed-up  and  the  students  are  to 
match  them  with  the  related  sentences. 

EXTRA  PRACTICE 

Write  a  related  sentence  for  each. 

Then  solve. 

1.  M+3.6=19.4  2. 

3.  X+27.3=41  4. 

5.  R+9.8=20.01  6. 

7.  D+0.33=10.00  8. 

9.  H+22.36=67.1^10.  4+N=ll 
9+M=16  ★12.  9-N=6 

17-N=10  ★U.  26-N=18 

13+N=28 
Read  each  problem  and  match  it  with 
the  correct  number  sentence.  Then 
solve  the  problem  using  the  number 
sentence. 


T-4.6=11.2 

Y-2.8=7.6 

V-36=14.78 

F-7.35=1.99 


1.  Bill  had  45  comic  books.  Sally  gave 
him  18  more.  How  many  does  he 
now  have? 

2.  Rock  concert  tickets  cost  $9.60 
each.  What  is  the  cost  of  a  dozen 
tickets? 

3.  A  comic  book  has  18  cartoons  on 
each  of  45  pages.  How  many 
cartoons  are  there  altogether? 

4.  A  dozen  roses  cost  $9.60.  How 
much  does  one  rose  cost? 

5.  Nancy  made  two  purchases  of 
$3.25  and  $1.65.  She  paid  with  a 
ten-dollar  bill.  How  much  money 
did  she  get  in  change? 

6.  Ron  earned  $10.00  one  day  and 
$3.25  another  day.  He  spent  $1.65. 
How  much  did  he  have  then? 


.  10.00  -  (3.25  +  1.65)  =  N 
.  (10.00  +  3.25)  -  1.65  =  N 


.  9.60  X  12  =  N 
.  45  +  18  =  N 


.  45  X  18  =  N 


.  9.60  ^  12  =  N 
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OBJECTIVE 

To  graph  the  solution  to  an  equation 
using  decimals  in  tenths 

PACING 

Level  A  1-7,  11  on  each  page 
Level  B  All 
Level  C  All 

MATERIALS 

a  sheet  of  decimal  number  lines,  0  to 
12,  graduated  in  tenths  (DM69) 

RELATED  AIDS 

HMS  — DM69. 

BACKGROUND 

The  technique  used  to  solve  equations 
involving  whole  numbers  is  now  used 
to  solve  equations  involving  decimals 
to  tenths. 

SUGGESTIONS 

Initial  Activity  With  those  students 
that  need  more  reinforcement  of  the 
opposite  operations  (inverse  relation¬ 
ship),  write  these  four  headings  on  the 
chalkboard.  Ask  the  student  to  fill  in 
each  blank  as  you  give  the  first  3 
numbers; 


Start 

with 

Add 

Subtract 

Answer 

(a) 

2.2 

7 

7 

□ 

(b) 

5.7 

12.2 

12.2 

□ 

After  a  number  of  these  ask  what  the 
student  can  conclude.  Point  out  that, 
just  as  we  can  think  of  subtraction  as 
undoing  addition,  we  can  think  of 
addition  undoing  subtraction.  Hence, 
we  say  addition  and  subtraction  are 
inverse  operations. 


Start 

with 

Subtract 

Add 

Answer 

(a) 

10 

9 

9 

□ 

(b) 

17.1 

7.4 

7.4 

□ 

USING  THE  BOOK 

Use  the  steps  in  problem  solving  to 
solve  the  problem  in  the  display. 


Jogging 


Mark  was  training  for  the  track  team. 

He  ran  at  noon. 

After  school  he  jogged  6.2'  km. 

His  total  distance  for  the  day  was  1 1  8  km. 
How  far  did  he  go  at  noon"'' 

Show  your  answer  on  a  number  line. 


Related 

sentences 


N  is  the  distance  at  noon, 
^  N  +  6.2  1 1 ,8 

N  =  1 1  8  -  6.2 
N  =  5.6 

5,6  •+•  6.2  =  1 1  8  ■« - it  works' 


He  ran  5.6  km  at  noon. 


2 


4 


Exercises 

Solve.  Graph  each  solution  on  a  number  line  marked  in  tenths. 


1.  N  =  3.2  -  1.3 

N  =  ■  1.9 


12  3  4 


2.  N  =  1 .6  -  1 .5 
N  =  ■  0.1 

jjiniEiiijiiiiiiiiiliiiiiiiii|ii]ilmijiiillinij<iiiliFii|liiiliiiij 

0  12  3  4  5  6  '/ 


3,  N  +  1.4  =  2.3 

N  =  2.3  -  1  4 
N  =  ■  0.9 


4.  M,  4-  7.3  =  12,2 

M  =  12.2  -  7.3 
M  =  ■  4.9 


|liiUin,i|linlllii| . u|liillllllj 


EllllH!l|ll.lllirijllllln.:jlil;lllll|llllllllj| 


2.b 

M  +  0,8  =  3.4 
2. 1 

K  -t-  4,8  =  6,9 


3  8 

6.  K  +  16.4  =  20.2 

3.4 

9,  K  +-  9,8  =  13.2 


•0  1 


2  3  4  5 

0.4 

7,  K  +  1.4  =  1,8 


2-1 

10.  N  4  3.6  =  6,3 


11.  Marianne  ran  on  Saturday.  On  Sunday  she  went  6.4  km. 

Her  total  weekend  distance  was  10.8  km.  How  far  did  she  run  on  Saturday? 
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\\l// 

I* 

□ 

F 

Draw  a 

+  - 

Write 

diagram. 

X  4- 

number 

sentence. 

Write 

related 

Solve. 

sentence. 

Graphing  Decimals 


Chris  used  3.4  cm  of  wire  on  fiis  model. 

He  had  2.3  cm  left 

How  much  did  he  have  at  the  beginning? 

Show  your  onswer  on  a  number  hne. 

■M  is  the  number  of  centimetres  he  had  at  the  beginning 


Related 
sentences 


M  -  3  4  —  2.3 

N  =  2.3  f  3,4 
^  N  -  5.7 


Check:  5.7  -  3  4  =  2.3 


'.VOfkR' 


He  had  5.7  cm  at  the  beginnmg. 


Use  a  number  line  marked  in  tenths. 

Solution 

LijjjiuL!Jii.ilUiUiJ.ukuiuUilijiiUll.Ltuill.i.diiUji^ 

:)  1  2  3  4  i-  6  i 


Exercise-s 

Solve.  Graph  each  solution  on  a  number  line  marked  in  tenths. 

2.  N  =  36  i-  2.7 
N  =  « 

0  12  3  4 


1 .  N  =  2  3  4  t  .6 


N  =  ■ 


3.9 


.i.Uiiiluiiiuatl.iuii,!iij,l.iIil)iab.l,itiUi.diiU!.i.UliJ.Ul!ilii!- 


3.  N  -  2.1 
N 
N 


!.3 

1 .3  ! 

«3.4 


4,  N  -  4 


N 

N 


1  .« 

1 .6  ■  ^-'2- 
m  S>.& 


Ui:ihil4ii:li|tMi!lli!:iMlllitl!llli!;lllil-ll|iiiiiiliiLlllliill  f 


ui.i.iiiiimi!inliJiiltiiiliiiillUiiii 


0  I  3 

4  .4  6  7 

G  ]  2  3  4 

. 

1,1  7.  ^-45^ 

8.  J^|~  5  5  —  1 .6 

3.  ^Icj-  0.3  = 

5  6  to,  .N  -  4,9  = 

<0.0 

11.  Mike  had  seine  wire 

He  used  6.2  cm 

He  now  has  11.2  err 

left 

How  much  wire  did  f 

e  have  when  he  start 
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Finally,  locate  the  point  on  the 
number  line  represented  by  the 
solution.  Hand  out  the  sheet  of 
decimal  number  lines. 

Assign  Exercise  1.  Check  to  see 
that  there  are  no  difficulties.  Assign 
balance  of  page  280  and  check  them. 
Assign  Exercise  1  on  page  281,  check 
it,  then  assign  the  balance. 

ACTIVITIES 

1.  Let  students  work  in  pairs  at  the 
chalkboard.  Each  pair  draws  a 
function  machine  with  N  as  the  input. 
The  first  student  writes  a  rule  in  the 
machine  and  an  output.  The  second 
student  writes  a  pair  of  related 
sentences  and  solves.  After  10  turns 
each  the  student  with  the  most  correct 
is  the  winner. 

2.  Play  “Eraser”  as  described  in 
the  Activity  Reservoir.  Use  equations 
like  the  ones  on  pages  280  and  281. 

3.  See  “Input-Output”  as 
described  in  the  Activity  Reservoir. 

Use  strips  which  reflect  the  skills  from 
these  two  pages. 

EXTRA  PRACTICE 

1.  Chad  cracked  his  piggy  bank  to 
buy  a  ring. 

The  ring  cost  $18.53. 

After  buying  the  ring  he  had  $7.37 
left. 

How  much  did  he  have  in  his  piggy 
bank?  [$25.90] 

2.  A  merchant  received  a  new  bolt  of 
cloth. 

During  the  day  she  sold  29.4  m. 

She  had  10.6  m  left  at  the  end  of 
the  day. 

How  much  cloth  was  in  the  bolt 
originally?  [40  m] 

3.  On  a  bicycle  trip,  Marg  cycled 
26  km  on  the  second  day. 

By  the  end  of  the  second  day  she 
had  cycled  51  km  altogether. 

How  much  did  she  cycle  on  the 
first  day?  [25  km] 

4.  Mr.  Smith  caught  3  fish  with  a 
total  mass  of  12.8  kg. 

Two  were  3.1  kg  and  4.6  kg. 

What  was  the  mass  of  the  other 
fish?  [5.1  kg] 
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OBJECTIVE 

To  use  related  sentences  to  solve 

equations  involving  multiplication 
and  division 

PACING 

Level  A  1-12  on  each  page 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM7L 

BACKGROUND 

Multiplication  and  division  are  opposite 
operations  (inverse  operations).  Solving 
forn  in  «  X  3  =  12  yields  the  same 
answer  as  solving  for  n  in  n  =  12  -r-  3. 
Similarly  the  solution  of  n  4  =  6  is 
the  same  as  n  =  6  X  4.  We  restrict 
the  types  here  to  n  X  3  =  12  and 
«  2  =  6  and  leave  until  later  the 

two  types  5  X  n  =  10  and  6  n  —2. 

SUGGESTIONS 

Initial  Activity  Use  the  function- 
machine  method  described  in  Initial 
Activity  on  page  278,  but  use  the 
operations  multiplication  and  division, 
in  turn. 

Example 


\5Z 


X  4 


If  5  goes  in,  what  comes  out?  [20] 
Then  proceed  to  this  type. 


Related  Sentences  for  Multiplication 


Exerci.ses 

Solve  each  pair  of  equations 
What  do  you  notice  about  the 
f,  1)  N  .X  2  -  6 
^  N  •=  ■  ^ 

solutions'^ 

a.  {at  N  X  3  =  18 

3.  fa)  N  X  4  ^  20 

N  -  B-S 

{b}  N  ==  6  -  2 

(bi  N  18  —  3 

N  •=  m  ^ 

(b)  N  =  20 . 1 

N  5 

4,  (a)  N  X  5  =■■  40 

N  -  «  ® 

5.  (a)  N  X  8  —  72 

N  = 

6,  (a)  N  X  9  ==■■  63 

N  a  T 

(b)  N  40  -  5 

N  - 

(b)  N  -  72  -  8 

N  =  11*^ 

fb;  N  =  63  9 

N  =  »  7 

Write  a  related  division  senten^ 

7.  N  X  4  =  36 

iM  =  36 

N  - 

■;e  for  each,  and  then  so've 

«,  N  X  3  =  30 

H  -  10 

9.  N  X  8  56 

N  =  7 

10.  NX  12  72 

11,  N  X  1  5  -  45 

12,  N  X  20  =  400 

13.  N  X  2  -  8,6 

14,  N  X  8  =  9.6 

15.  NX  10  6.4 

16.  N  X  3.2  ”  6.4 

17,  N  X  3.1  ■■=  7  75 

18,  N  X  4.3  =•■  10.32 

282 

AMSWERS: 


/o.  M-7£fa 
N  =  t 

14.  M=9.6.t8 

y.2 

;8.  Al=/0.32^4.3 

N  =  2.4 


II.  tl  =  43-;-lS 
3 

IS.  M  =  (,.4-rlO 
M=  o.fc>4 


IZ.  ^  =  400-^20 
20 

ifo.  n  =  4.4  43, a 
hi  =  2. 


IS. 

hi  =  8 .  (o  f  2- 

N  =  4-.3 

17. 

N  =  7.75  3.1 

It  =  2.25 

\"  Z 


24 


If  24  comes  out,  what  number  did 
I  put  in?  [8] 

Repeat  both  for  division  rules. 
Then  reinforce  the  inverse  relationship 
between  multiplication  and  division. 
Write  these  on  the  chalkboard  and 
ask  the  students  to  find  the  results. 


Start 

with 

Multiply 

Divide 

Answer 

(a) 

4 

3 

3 

□ 

(b) 

5 

6 

6 

□ 

Just  as  we  can  think  of  division 
undoing  multiplication,  we  can  think 
of  multiplication  undoing  division  as 
in  these: 


Start 

with 

Divide 

Multiply 

Answer 

(a) 

12 

6 

6 

□ 

(b) 

24 

8 

8 

□ 
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Related  Sentences  for  Division 


To  find  N  in  this  equation. 

Carol  used  a  related  sentence  for  division: 

N  -  6  =  3 

N  -  3  X  6 
N  =  18 

Check:  18  —  6  =  3  - — 


It  worK^o- 


Exercises 

Solve  each  pair  of  equations. 

What  do  vou  notice  about  the  solutions? 


fa)  isi  - 

4  =  5 

N  =  ■  20 

^  (a) 

N  -  3  =  7 

N  =  ■  21 

3.  (a) 

N  -  4 

N 

=  7 

=  ■  26 

(b) 

N  =  5  X  4 

ib! 

N  =  7  X  3 

fb) 

N 

=  7X4 

N  =  ■  20 

N  =  ■  21 

N 

=  ■  26 

fa)  N  = 

6  =  9 

5.  (a) 

N  ^  8  =  6 

6.  fa) 

N  -  9 

=  9 

z 

11 

■ 

% 

z 

11 

■ 

-4 

CO 

N 

=  ■81 

(b) 

N  =  9  X  6 

(bj 

N  =  6  X  8 

(b) 

N 

=  9X9 

N  =  ■  54 

M  =  ■  48 

N 

=  ■81 

Write  a  related  multiplication  sentence,  and  then  solve. 


7. 

N 

i 

II 

CO 

• 

N  - 

o 

li 

o 

9. 

N  -  8  =  56 

N  =  9  X  *5 

10X10 

N  =  5UX6 

N  =  >45 

100 

r^=  446 

10. 

N 

-12  =  6 

11. 

H  - 

8=11 

12. 

N  =  9  =  12 

13. 

N 

-  4  =  8.4 

14. 

N  - 

2  3  =  6 

15. 

N  -  4.1  =  3.2 

16. 

N 

-  6.2  =  3.5 

17. 

N  - 

8  =  13,2 

18. 

N  -  0.8  =  0.9 
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ANSWERS  •• 

10.  N=bxia 
M=  7a 


II.  K=llx& 
N  =  68 


12.  M=|2x9 
N=  108 


13.  [^  =  8.4-x4 
N  =  33. b 


14. 


bxa.3 

13.8 


USING  THE  BOOK 

Discuss  the  display  at  the  top  of  page 
282. 

Do  Exercises  1  to  6  orally, 
emphasizing  the  related  sentences 
aspect  and  that  related  sentences  have 
the  same  solution. 

Assign  the  balance  of  the 
exercises  on  page  282.  Check.  Repeat 
the  procedure  for  page  283. 


ACTIVITIES 

1.  Reinforce  multiplication  and 
division  facts  (Level  A)  by  using  flash 
cards. 

2.  Have  students  use  the  function 
machine  as  described  in  Initial 
Activity.  Each  gives  a  multiplication 
or  division  rule  and  the  output  and 
challenges  the  otherCs)  to  write  the  two 
related  sentences  and  the  solution. 
Students  may  work  in  pairs  or  small 
groups. 

3.  Prepare  a  set  of  cards  made  of 
“3  of  a  kind”. 


n  X  5  =  35 


n  =  35  -i-  5 


n  =7 


Play  “Rummy”  as  described  in  the 
Activity  Reservoir. 

4.  See  “Itza  Fact!”  as  described 
in  the  Activity  Reservoir. 

5.  See  the  “Coded  Riddles”  idea 
in  the  Activity  Reservoir.  Have  the 
students  use  equations  which 
encompass  all  four  operations. 


15.  N=  3.2X4.I 
N=  13.12 


l(o.  M=  3.5X  4),2 
N=  21.7 


n.  IM=  13.2X8  18.  N^O.^XoS 

h=  /oS.fe>  0.12. 


19.  X-r  0.3  =  1.1  [0.33] 

20.  RX  0.8  =  1.6  [2] 

21.  M  X  1.6  =  1.28  [0.8] 

22.  Q-t- 0.2  =  8.6  [1.72] 

23.  C  X  4.1  =9.43  [2.3] 

24.  3.2  =  4.4  [14.08] 


EXTRA  PRACTICE 

Write  a  related  sentence  for  each. 
Then  solve  and  check. 


1. 

N  X 

3  = 

27  [9] 

2. 

M  X9  = 

=  72  [8] 

3. 

T  X 

6  = 

42  [7] 

4. 

4  = 

8  [32] 

5. 

R^ 

8  = 

32  [256] 

6. 

P-^ 

7  = 

28  [196] 

7. 

B  X 

12  = 

=  48  [4] 

8. 

C-^ 

20  = 

=  80  [1600] 

9. 

25  = 

=  200  [5000] 

10. 

EX 

50  = 

=  500  [10] 

11. 

EX 

900 

=  9000  [10] 

12. 

80  = 

=  80  [6400] 

13. 

F  X 

100 

=  10  000  [100] 

14. 

D-^ 

2000  =  0.4  [800] 

15. 

M 

- 1000  =  0.1  [10] 

16. 

1  _ 
2  “ 

4  ^  8  J 

17. 

X  X 

1  _ 
5  ~ 

:  TfA] 
lOMO-* 

18. 

zx 

2  _ 
5 

-[-] 

2  L  4  J 
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OBJECTIVE 

To  solve  word  problems  using  equations 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

While  students  may  be  able  to  solve 
the  problems  without  using  equations, 
emphasize  and  insist  that  the  students 
use  equations  though  they  may  write 
directly  the  simple  equation  in  the 
form  N  =  □  +  □ 

SUGGESTIONS 

Initial  Activity  Discuss  the  various 
aspects  of  a  park  —  birds,  trees, 
flowers,  etc.  and  what  it  takes  to 
keep  a  park  for  people  to  enjoy. 
Endeavour  to  build  the  need  for 
everyone  to  co-operate  in  keeping  a 
park  clean  and  presentable.  If 
appropriate,  discuss  the  negative 
aspects  of  vandalism. 

USING  THE  BOOK 

Have  a  student  read  the  problem  in 
the  display  at  the  top  of  the  page. 

Then  have  all  the  students  close  their 
books  and  ask:  “What  do  we  need  to 
find?”  “What  are  we  told  that  will 
help  us  find  that?”  “Let’s  use  N  to 
represent  the  number  of  kilograms  of 
bird  seed  she  has  now.  What  number 
sentence  can  we  write?”  Then  proceed 
to  write  the  related  sentence,  solution, 
and  answer  statement.  After  assigning 
the  exercises,  it  may  be  necessary  to 
work  with  a  small  group  having 
difficulty.  You  may  wish  to  continue 
using  the  method  just  described. 

ACTIVITIES 

1.  Choosing  the  correct  operation  is  a 
frequent  source  of  difficulty  in  solving 
word  problems.  You  may  wish  to 
prepare  an  activity  as  described  in 
Activity  1,  page  22,  to  help  in  this 
regard. 

2.  Prepare  a  puzzle  chart  as 
shown  for  completion  by  the  students. 


The  Young  Naturalists 

Penny  has  a  bag  of  bird  seed. 

She  calculates  she  needs  4  kg  more. 

In  all  she  needs  1 6  kg  ' 

Hovi/  much  does  she  have  now? 

Use  N  to  represent  the  number  of  kilograms  she  has  now 
She  has  now  -f-  She  needs  more  =  She  needs  altogether 
N  -t-  4  =  16 

Equation:  N  ■+•  4  =  16 
Solve:  N  =  1 2 

Check  12  +  4^16  ■* - it  works! 

Statement:  Penny  has  1 2  kg  of  bird  seed  now. 


Exercises 

Write  an  equation  to  solve  each  problem. 

1,  Jeff  planted  birch  trees  last  week. 

He  planted  23  more  this  week. 

In  total  he  has'now  planted  56. 

How  many  trees  did  he  plant  last  week? 

Use  N  to  represent  the  number  of  trees  planted 
last  week. 

Planted  last  week  4-  planted  this  week  -  planted  altogether 

M«  +  23*  -"Sfe 

Equation:  N  -t-  *2^ 


Nadine  helped  clean  up  the  park. 
She  worked  6  h  each  day. 

She  worked  30  h  in  all. 

How  many  days  did  she  work? 

5 


3. 


33 


Solve:  N 

Check.  if  t- 
Statement:  Jeff  planted  ■  trees  last  week. 

33 

4.  Craig  'went  fishing  for  pickerel. 

He  gave  away  4,3  kg  of  fish  to  friends. 

He  kept  one  fish  with  a  mass  of  2.8  kg  for  himself. 
What  mass  of  fish  did  he  catch  altogether? 

N  =  4-.3-V2.a-,  N  =  ll 


5. 


7.1  k5 
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Connie  was  painting  picnic  tables 
There  were  42  tables  in  total. 

She  painted  6  each  day. 

How  many  days  did  she  paint?  J 

Marco  counted  42  more  Canada 
Geese  than  Alphonse. 

Alphonse  counted  1 56  geese 
How  many  did  Marco  count?  ^0 
. - 


WorO  yrobteiTia 


2. 


3. 


Facts 

Solution 

Operation 

25,3 

75 

multiplication 

25,3 

28 

$4.50,  2 

$2.25 

4.63,0.5 

addition 

$9.99 

subtraction 

3.  Have  each  student  collect  a 
picture  related  to  parks  and  make  up 
one  question  that  can  be  solved  by 
using  a  number  sentence  involving 
addition,  subtraction,  multiplication, 
or  division.  The  pictures  can  be  glued 
to  tag  and  the  problem  written 
beneath  the  picture.  A  solution  should 
be  written  on  the  back.  These  are 
posted  on  the  bulletin  board.  Students  4 
select  questions  and  do  them. 

EXTRA  PRACTICE 

1.  There  was  28.5  ha  added  to  a  park. 

It  now  is  159  ha. 

How  large  was  it  originally?  [130.5  ha] 


The  number  of  swans  has  been 
tripled. 

There  are  27  swans  now. 

How  many  were  there  originally?  [9]j 
A  playing  field  has  been  divided 
into  3  fields  of  equal  sizes. 

Each  new  field  is  14.5  ha. 

How  large  was  the  original  field? 
[43.5  ha] 

The  pond  has  been  increased  to 
15  000  m\ 

Originally  it  was  only  y  this  size. 

What  was  the  original  size? 

[5000  m^] 
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Ordered  Pairs 

Martin's  class  voted  on  a  class  sweater. 


1  2  3 

4  votes  7  votes  1 5  votes 

We  can  show  the  information  by  using  ordered  pairs 
(1,4)  (2.7)  (3,15) 


(4.1) 


(5,0) 


Exercises 

Svoeaier  ti-2. 

1.  In  the  ordered  pair  (2,7).  what  does  the  2  mean’’  What  does  the  7  mean?  7  votes 

2.  What  does  the  ordered  pair  (3,15)  mean?  Sujeater  #3  receWerl  is  votes. 

No  (1,40  meA*\s  sioeo-ter  receioe<i  4  votes. 

3.  Does  (1 ,4)  mean  the  same  as  (4. 1 )?  Explain  (4,0  means  sweater  *44  received  I  vote. 


The  class  voted  for  class  president 


Candidate 

Number 
of  Votes 

1 

4 

2 

5 

3 

2 

4 

16 

4.  Write  the  information  showing  the  results  of  the  votino  by  using  ordered  pairs. 

<',4)  ,  C2.S),  C3,2'),  (4,|(„) 

5.  Harry  wrote  the  information  ttiis  way: 

(4,1)  (5,2)  (2,3)  (16,4) 

Explain  what  Harry  meant  by  his  ordered  pairs. 
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AWSWERS- 

5.  (4  0  “  4  Votes  ^or  (s,2.)  —  5  vot.es  (  2,3)  “  2  votes  Cor 

Can<ii<i<\te  Co>ndidate  4^2 .  Co-niidate  1*3. 

(/fc,4')  —  Il6  votes  Cor 
oi.f\d'iAate  it  4. 


i 


OBJECTIVE 

To  use  ordered  pairs  in  a  basic  way 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

ordered  pairs 

BACKGROUND 

An  “ordered  pair”  is  a  pair  of 
numbers  or  attributes  that  are  used  to 
describe  a  situation.  The  fact  they  are 
ordered  indicates  that  the  element  in 
the  first  place  relates  to  a  specific 
situation  and  the  element  in  the 
second  place  relates  to  a  different  but 
particular  situation.  Hence  the  reader 
must  remember  to  what  each  element 
relates.  As  an  example,  in  the  display 
in  (1,4)  the  1  identifies  the  sweater 
and  the  4  tells  the  number  of  votes 
that  particular  sweater  received. 

USING  THE  BOOK 

While  this  page  can  be  assigned  for 
seatwork,  a  group  discussion  may 
better  facilitate  the  development  of  the 
objective.  Assigning  Exercises  4  and  5 
will  provide  you  with  the  opportunity 
to  see  if  the  students  have  achieved 
the  objective. 

ACTIVITIES 

1.  Have  students  list  other  ordered 
pairs  and  how  they  can  be  used.  For 
example:  3rd  Ave.  and  5th  St.  might 
be  (3,5);  the  temperature  at  any  given 
time  might  be  (10:30,  26°C),  etc. 

2.  Have  students  make  up  a  code 
for  writing  coded  messages.  Example: 
(1,A),  (26,B),  (2,0,  (25,D),  (3,E), 

(24,F),  . . . ,  (13,Y),  (14,Z).  Decode  this 
message:  10,  6,  1,  11,  3,  26,  8,  1,  18, 
25,  5,  20,  4;  5,  10;  24,  17,  20. 
[skateboarding  is  fun] 

3.  Tell  students  they  are  to 
design  a  parking  lot  for  cars.  They 
will  want  to  be  able  to  assign  a 
parking  stall  to  a  customer  so  the 
customer  can  easily  find  it.  Further, 
they  will  want  to  be  able  to  locate  a 
given  car  given  its  placement.  [There 
will  be  numerous  solutions.  One  might 
be  an  ordered  pair  approach  based  on 
(row,  stall)  system;  that  is  row  3,  stall 

5.] 
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OBJECTIVE 

To  plot  a  point  in  the  first  quadrant 
given  the  ordered  pair 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper  —  preferably  1  cm  square 
and  10  X  10  at  least 

RELATED  AIDS 

HMS  — DM69. 

BACKGROUND 

Rene  Descartes  (1596-1650),  a  French 
mathematician,  devised  the  system  of 
associating  points  in  a  plane  with 
ordered  number  pairs.  This  enables 
mathematicians  to  draw  the  graph  of 
a  line.  This  brings  together  algebra 
and  geometry:  points  are  associated 
with  number  pairs  and  lines  are 
associated  with  equations.  At  this  level 
we  only  deal  with  points  and 
number  pairs. 

SUGGESTIONS 

Initial  Activity  Review  the  meaning 
of  the  words  vertical  and  horizontal. 
Emphasize  that  in  graphing: 

(a)  the  vertical  line  is  named  first 
(using  the  horizontal  number  line) 

(b)  the  horizontal  line  is  named  second 
(using  the  vertical  number  line) 

(c)  the  meaning  of  “ordered  pair”. 


Graphing  Or(jere(d  Pairs 

Mathematicians  have  agreed  to 
always  name  the  numbers,  in  a 
definite  order. 

They  name  the  vertical  line 
first:  (6,  ) 

They  name  the  horizontal  line 
second:  (  ,8) 

To  indicate  the  numbers  are 
in  a  definite  order,  brackets 
are  placed  around  the  numbers: 

(6,8) 

This  is  called  an  ordered  pair. 

The  name  for  point  K  is  (7,3), 


r 

. 1 

r . 

■ 

/ 

2nd 

fB. 

8) 

U 

r 

1st 

0 

K 

N 

L . ^ 

E 

R 

JLi 

3  4  a  S  ,'  8  9  10 


Exercises 

1.  Refer  to  the  display. 

Copy  and  place  the  letters  in  the  blanks  to  answer  the  question 
What  do  cats  strive  tor? 


(3,4)  (9,7)  (5.0) 

(5.0) 

(5.6) 

(4,1)  (^ 

P  u 

R 

f 

E 

Copy  and  complete  the  chart. 

1  St  Number 

5 

2 

6 

6 

10 

3 

(6,10)  (1.3)  (0,0) 


Tio 

9 

7 

P 

■5 


2nd  Number 
Ordered  pair 
Leber 


Do  the  letters  form  a  word?  METRIC 


k8,IO);((9,Z>3 

^<3,4 )  , 


1  0 . 

E 

C 

H 

M 

lL 
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USING  THE  BOOK 

Provide  the  students  with  graph 
paper.  Show  them  how  to  mark  and 
label  the  horizontal  and  vertical 
number  lines.  Then  show  them  how  to 
locate  the  point  (6,8).  Label.  Ask  them 
to  locate  each  of  these  points:  (2,3), 
(2,6),  (5,6),  (5,3).  If  they  join  these 
points  they  will  have  a  square.  Then 
ask  what  the  ordered  pair  is  for  each 
point  labelled  in  the  display. 

Assign  the  exercises.  Exercises  1 
and  2  are  self-checking. 
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3.  Use  graph  paper. 

Draw  and  label  two 
lines:  one  vertical 
one  horizontcil 

Graph  these  ordered  pairs. 
(1,5).  (3.1),  (8.9).  (4.0). 
(10.1).  (0.5).  (7,6).  (9.8) 


4.  Pictures  can  be  drawn  by  graphing 
ordered  pairs  and  joining  the  points 
Mark  these  points  on  a  grid. 

(2.1).  (2.4).  (3.5),  (3.2), 

(6,5),  (6.2).  (5.1 ).  (5  4) 

Join  the  points  to  make  a  cube. 


vertical 


horizontal 


5,  Draw  a  pyramid  by  using  these  points 
(1.3).  (4.7).  (7.3).  (5.1).  (3.4) 


6.  Draw  a  triangular  prism  by  using  these  points. 
(1.2).  (2,6).  (5.6).  (6.1).  (4,2).  (3,1) 
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ACTIVITIES 

1.  Prepare  a  challenge  card  or  activity 
such  as:  Steve  and  Karen  were  playing 
a  game  of  “Tic-Tac-Toe”.  They  each 
had  a  5  X  5  grid.  They  took  turns 
naming  ordered  pairs  and  marking 
the  points.  The  first  to  get  four  in  a 
row  wins. 

Write  the  ordered  pair  that  will  win 
the  game  in  each  situation  for  the 
player  indicated. 


Play  the  game  with  a  partner. 

2.  Play  “Radar  Scopes”  as 
described  in  the  Activity  Reservoir. 

3.  Challenge  students  to  code  a 
picture  made  graphing  ordered  pairs. 
These  codes  are  given  to  the  balance 
of  the  class  who  draw  the  pictures  by 
connecting  one  point  to  the  next  with 
line  segments.  A  barn  for  instance 
might  be:  (1,1),  (1,3),  (2,5),  (3,6),  (4,5), 
(5,3),  (5,1),  (3,1),  (3,2),  (2,2),  (2,1),  (1,1). 

4.  To  integrate  locating  points  on 
a  grid  with  practising  computational 
skills,  see  “500  Grand”  as  described 
in  the  Activity  Reservoir.  Note, 
however,  that  the  grid  in  this  game 
locates  spaces  on  the  grid,  not 
intersection  points. 
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OBJECTIVE 

To  generate  ordered  pairs  using  the 
function  machine 

PACING 

Level  A  1-5,  7,  8,  10-15 
Level  B  1-5,  7,  8,  10-17 
Level  C  6-17 

MATERIALS 

Bristol  board  for  the  function  machine 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS —  45, 
56,  78. 

SUGGESTIONS 

Initial  Activity  Make  a  large  display- 
size  function  machine  and  name  it. 

(Let  students  use  their  imagination.) 
Make  it  so  that  it  can  hold  cards  for 
Input,  Rule,  and  Output.  Use  this  in 
conjunction  with  input-output  tables 
to  help  introduce  the  procedures  that 
will  be  used  on  these  two  pages.  Have 
the  students  supply  the  appropriate 
information  for  the  various  inputs, 
outputs,  and  rules. 

USING  THE  BOOK 

On  the  chalkboard,  draw  an  input- 
output  table.  Give  the  group  a  rule 
such  as  “add  26”.  As  you  give  them 
inputs,  the  students  take  turns  writing 
the  “outputs”  in  the  appropriate 
spaces.  Then  move  to  double 
operations  for  the  rule  such  as 
“multiply  by  5  and  add  8”.  Finally, 
write  the  rule  on  the  chalkboard  in 
this  form:  “5  X  ■  +  8”.  Point  out 
that  stands  for  “input”  and  that 
“A”  stands  for  “output”. 


Generating  Ordereid  Pairs 


Input 

1 

2 

3 

5 

Output 

4 

5 

6 

8 

Exercises 

Complete  each  table. 


Input 


Output 


'h  I  2  I  3  I  5  |T1 


2.1  8.1  li.8  23.7  28.9 
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10, 


14  5  '3  25  45 


A  b  8  I2  la 


11, 


I  II  2I  3\  4I 


17.  Rule:  3  X  ■  +  5  =  A 


S _ II  n  23  _ 
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ACTIVITIES 

1.  Play  the  game  “High  Score”. 

Make  3  dice  labelled:  2,  3,  4,  5,  6,  7. 
Make  2  dice  labelled:  +,  X, 
blank,  blank. 

Rules:  Each  player  takes  turns 
throwing  the  5  dice. 

Player  makes  a  high  score  with 
the  5  dice,  e.g., 

3X5  +  2.  Score:  17. 

When  a  blank  comes  up,  the  student 
can  identify  what  the  operation  is. 
Player  with  the  highest  score  after  10 
plays  is  the  winner. 

(Note:  If  operation  cannot  be  used, 
then  points  are  taken  off  the  score, 
e.g.,  3  X  5  2.  Since  this  is  not  a 

whole  number  and  3  X  5  is  the 
highest  score  possible,  and  2 
cannot  be  used,  reduce  score  by 
amount  on  die  not  used.  Total  score  is 
13  on  this  throw.) 

2.  Students,  working  in  pairs, 
give  each  other  a  one-  or  two-step  rule 
and  a  set  of  input  numbers.  The 
receiver  is  to  complete  the  output 
numbers.  The  originator  of  the  puzzle 
may  use  a  calculator  to  check  the 
outputs. 

3.  Students  prepare  an  input  and 
output  chart  using  a  secret  rule.  They 
write  these  charts  on  cards  and 
exchange  cards  to  see  if  others  can 
identify  the  rule.  (Two-step  rules  are 
extremely  hard  to  identify  and 
therefore  you  may  wish  to  restrict  the 
game  to  one-step  rules.) 

4.  See  “Input-Output”  as 
described  in  the  Activity  Reservoir. 


EXTRA  PRACTICE 

Find  the  outputs. 


Rule 

Input  (i 

e.. 

□  ) 

□  X5  +  3 

0 

1 

2 

5 

10 

15 

□  ^6  +  9 

0 

6 

12 

18 

30 

33 

(□  +  3)  X  5 

1 

2 

3 

4 

5 

10 

(□  +7)^7 

0 

7 

14 

21 

49 

77 

(□  ^  6)  X  6 

0 

1 

2 

3 

6 

12 

(□  X4)^4 

0 

2 

3 

5 

8 

10 
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OBJECTIVE 

To  graph  the  ordered  pairs  generated 
by  a  function  machine 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper  (DM69) 

RELATED  AIDS 

HMS  — DM69. 

SUGGESTIONS 

Initial  Activity  Review  the  procedures 
that  you  developed  on  pages  288  and 
289  to  generate  ordered  pairs, 
especially  the  ■,  A  designation  for 
input,  output.  Use  a  rule  such  as 
2  X  ■  to  generate  the  first  five 
ordered  pairs.  Once  the  ordered  pairs 
have  been  determined,  graph  the 
ordered  pairs  in  the  same  manner  that 
was  used  for  pages  286  and  287. 

USING  THE  BOOK 

Check  the  ordered  pairs  and  graph 
that  was  demonstrated  in  the  Initial 
Activity  against  those  shown  at  the  top 
of  the  page.  Note  the  designation  of 
the  horizontal  axis  with  a  ■  and  the 
vertical  axis  with  a  A . 

The  graphs  for  Exercises  1  and  2 
are  given  to  help  students  get  used  to 
labelling  the  number  lines  in  an 
acceptable  manner.  Caution  the 
students  to  not  draw  the  graph  in  the 
text.  Distribute  graph  paper  to  the 
students. 

These  two  pages  bring  together 
two  skills  developed  separately  earlier: 

(a)  generating  ordered  pairs, 

(b)  graphing  ordered  pairs.  Hence, 
students  may  master  these  pages 
rather  quickly. 


Graphing  Points 


Complete  the  table. 
Graph  the  ordered  pairs. 


■ 

0 

—  — I 

- 1 

2 

8 

▲ 

0 

A 

10 

16 

Ordered 

pairs 

(0  Oj 

i  1 .2'i 

\2.4] 

(6.1  O') 

18  161 

▲ 

U'< 


2  X  ■  A 


1 


z 


z 


z 


2 


.2 


E 


0  !  ■?  4  ■>  K  s 

Draw  a  line  through  the  points. 


Exercises 

Complete  the  table: 
Graph  the  ordered  pairs. 
Join  the  points. 


O  : 

3  4 

1 - 

1  ‘.f) 

L  .■*  , 

)rdt?rea  1 
i  pairs 

M 

Ci.3)(2»C5,<l)(4,l2)(s.lS) 
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2. 


3, 


5. 


Ordered 

pel}? 


r 

4  X  ■ 

■ 

ACTIVITIES 

1.  Play  “Eraser”  with  a  group.  The 
teacher  acts  as  the  leader.  A  part  of 
the  body  is  erased  by  each  student  for 
each  error  in  the  output  part  of  the 
chart.  The  leader  gives  the  rule  and 
the  inputs. 

2.  Ask  the  students  to  play 
“Radar  Scopes”  as  described  in  the 
Activity  Reservoir. 

3.  Each  student  prepares  a  graph 
using  a  secret  rule  (and  input-output 
charts).  These  graphs  are  glued  to  tag 
and  identified.  The  graphs  are 
exchanged  and  the  other  students  try 
to  determine  the  rule.  (You  may  need 
to  restrict  the  rule  to  one  step  though 
some  students  may  appreciate  the 
challenge  of  a  few  two-step  rules.) 
Answers  can  be  placed  on  the  reverse 
side  for  easy  checking. 
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OBJECTIVE 

To  use  integers  on  a  thermometer 

PACING 

Level  A  All 
Level  B  All 
Level  C  3-7 

MATERIALS 

a  large  thermometer  or  a  display 
thermometer  ("20  to  30)  with  a 
moveable  “red”  line 

BACKGROUND 

Mathematicians  considered  these 
questions: 

(1)  3-5  =  ? 


(3)  5  +  ?  =  3 

To  solve  these,  mathematicians 
invented  negative  numbers.  Explain 
that  man  often  sets  up  a  number  scale 
with  0  as  a  point  on  the  scale  but  then 
he/she  wishes  to  identify  points  on 
both  sides  of  the  zero.  The  therm¬ 
ometer  is  an  example. 


^  1  1 

-20  -/O 

1 

0 

1  1 

+  /0  +20 

Zero  degrees  is  the  temperature  at 
which  water  begins  to  freeze  (or  ice 
begins  to  melt  —  do  not  go  into  this 
now).  A  temperature  lower  than  zero 
definitely  means  water  will  freeze, 
while  temperature  higher  than  zero 
means  water  will  not  freeze. 

When  speaking  of  temperatures, 
we  refer  to  “"3”  as  “minus  three”.  In 
mathematics  “"3”  is  read  “negative 
three”. 

Also  we  often  indicate  a  starting 
point  by  zero.  Then  we  may  indicate 
1  km  east  by  ''1,  and  1  km  west  by  "1. 

- 1 - 1 - 1 - ►  . 

Wtst  ~lkm  0  ■•■Ikm  East 

This  concept  of  “opposites”  is  a  very 
important  concept  to  develop. 

SUGGESTIONS 

Initial  Activity  Use  a  demonstration 
thermometer.  Discuss  temperatures 
above  zero  such  as: 

30°C  (very  hot  weather) 

20°C  (comfortable) 

5°C  (cool) 

0°C  (water  freezes). 


Temperatures 

You  have  used  thermometers 
like  this: 


^Siii 

i'Ci  -20  -15  -10 


5  10  1 5 


i  C  ; 
30 


or  like  this: 


•  5 


Temperatures  greater  than  0  are  called 

positive  temperatures. 

Temperatures  less  than  0  are  called 

minus  temperatures. 

20'C  is  warmer  than  '5'C.  '5  C  is  colder  than  lO’C. 


Exercises 


1.  Which  is  warmer? 

(a)  (fs^r  1 0'C 

(b) 

^0^r-5’C 

(^) 

r  -10  C 

2.  Which  is  cooler’:’ 

(a)  20’C  or^T^ 

(b) 

5  C  or(l^^ 

(c) 

1 5  C  or  (1^^ 

3.  Use  “warmer  than”  or  “cooler  than”  to  make  these  statements  true. 

(a)  30'C«-10  C  warmer 
(d)  WV5'C^J^" 

■fchourv 

(b) 

(e) 

10'C*  20'C.  uoarmer 

io’c*2o  c 

hVsOin 

(C) 

(f) 

■5  C«  -15  C  i*>armer  tkon 

4,  How  many  degrees  fro-'n: 

(a)  10'Cto30'C?  20‘C 

(b) 

5Xto35'C?  SOX 

(c) 

-5‘C  to  O'C?  S’C 

(d)  O'CtolO'C?  lO'C 

(e) 

■5’Cto10‘C?  IS^C 

(f) 

"lOCtolS'C?  25" C 

5.  The  temperature  was  10  C.  it  'went  up  5  C.  What  is  it  now^  15  'c 

6.  The  temperature  was  'lOX,  It  went  up  15'C.  What  Is  it  now?  S’c 

7.  The  temperature  was  5'C.  It  went  down  1 0'C.  What  is  it  now?  "S'C 
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Then  pose  the  question:  What  about 
temperatures  that  are  colder  than  zero? 
How  shall  we  show  this?  Then,  if 
necessary,  provide  the  answer:  We  use 
numbers  such  as  "5,  "10,  "15,  etc. 

Then  print  these  on  the  demonstration 
thermometer  (use  grease  pencil). 

USING  THE  BOOK 

Discuss  the  display  at  the  top  of  the 
page.  Do  the  exercises  orally  with  the 
class  as  a  whole  or  in  small  groups.  If 
done  in  groups,  the  other  children  can 
do  some  of  the  activities. 

ACTIVITIES 

1.  Discuss  and  post  temperatures  of 
different  places  in  the  world.  (If  this 
unit  is  used  in  May  or  June,  include 


temperatures  from  the  Southern 
Hemisphere  to  obtain  temperatures 
below  zero.)  Discuss  the  negative 
temperatures  and  compare  to  the  low 
temperatures  compared  in  your  region 
in  winter  weather. 

2.  Mark  15  temperature  cards 
with  numbers  between  "30° C  and 
■"30° C.  Students  are  to  arrange  the 
numbers  from  coldest  to  warmest. 

3.  Challenge.  The  temperature 
rises  10°C  between  05:00  and  11:00. 
Between  11:00  and  17:00  it  rises 
another  14°C.  By  23:00  the 
temperature  has  fallen  18°C  from 
what  it  was  at  17:00.  How  many 
degrees  is  it  warmer  or  colder  at  23:00 
than  it  was  at  17:00?  than  at  11:00? 
[18°C  colder;  4°C  colder] 
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Graphing  Temperatures 

Temperature 
(  Ci 


T  emperatures 
tor  a  week 


Class  6A  recorded  the 
temperatures  for  a  week 
in  January 


D«y 

Mon 

Tugs, 

VV-0'1 

Thor'S 

Fri. 

T'emperatuie  (  Ci 

10 

1  2 

6 

0 

5 

Exercises 

Tueadatj 

1.  Which  day  was  the  coldest^  the  warmest^  Monoavj 


2,  How  many  degrees  dirference  was  there  in  the  temperature  between: 

T  errroerature  TE  MI->E  T!  ATURE  S 

rc) 


ta)  Monday  and  Tuesday'^  22 *C 

(b)  Tuesday  and  Wednesday'^  7*C 

ic)  the  warmest  and  coldest  days’  22*0 

3  Draw'  and  label  a  graph  to  show 
these  temperatures. 


Day 

1 

2  j  3 

5 

6 

TenitiG'aiure  ■:  C; 

!  0 

_ . iili . ?  ... 

"5 

1 6 

4.  Draw  and  iabei  a  graph  as  in  Exercise  3 
Show  this  irrformation. 


D.ay 

, 

r‘2" 

3 

— 

4 

6 

7 

8 

9 

10 

Tfinsograiuro-  \  Ci 

15 

S' 

_ I 

5 

6 

0 

8 

”2 

3 

■  1  0 

-18 
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USING  THE  BOOK 

:Read  through  Class  6A’s  information 
shown  at  the  top  of  the  page.  Relate 
jthe  data  shown  in  the  chart  to  that 
jpictured  in  the  graph.  Emphasize  that 
ithe  information  is  the  same;  it  is  the 
way  of  showing  the  information  that  is 
different. 

Discuss  Exercises  1  and  2  orally 
using  Class  6A’s  data.  Provide  graph 
paper  so  that  the  students  can 
complete  Exercises  3  and  4. 

|4CTIVITIES 

jl.  Use  the  set  of  cards  made  in 
jActivity  2  described  on  page  292.  Deal 
Ithe  students  6  cards  at  random.  The 
{student  is  to  identify  the  month  of  the 
■year  each  temperature  might  be 
recorded  in  some  city  (choose  one  like 
Edmonton,  Winnipeg,  or  Sudbury). 
Have  the  students  draw  a  graph  to 
show  the  information. 

>  2.  Modify  the  game  “Football” 

described  in  the  Activity  Reservoir. 
One  person  chooses  the  negative  end 
and  one  plays  the  positive  end. 


- ' - 1 — 1 

III 

_ 1 _ 1 _ J 

^  >  ' 
t  !  ! 

TUi 

Llij 

*SS’*St>  *¥S  */a  O  ~s  -/O  ~ss 


3.  Have  the  student  research  to 
find  the  coldest  and  warmest 
temperatures  recorded  in  (a)  your 
province,  (b)  in  Canada,  (c)  in  North 
America,  (d)  the  world. 

EXTRA  PRACTICE 

1.  Refer  to  Exercise  3.  What  is  the 
difference  in  temperature  between: 

(a)  Day  1  and  Day  2?  [6°C] 

(b)  Day  1  and  Day  3?  [18°C] 

(c)  Day  1  and  Day  4?  [23°  C] 

(d)  Day  1  and  Day  5?  [26°C] 

(e)  Day  1  and  Day  6?  [34°  C] 

2.  Refer  to  Exercise  4.  What  is  the 
difference  in  temperature  between: 

(a)  Day  1  and  Day  3?  [10°C] 

(b)  Day  2  and  Day  5?  [8°C] 

(c)  Day  5  and  Day  8?  [3°C] 

(d)  Day  5  and  Day  7?  [2°C] 

(e)  Day  7  and  Day  9?  [8°C] 

(f)  Day  9  and  Day  10?  [8°C] 

(g)  Day  3  and  Day  4?  [10°C] 

(h)  Day  1  and  Day  10?  [33°C] 


OBJECTIVE 

To  graph  temperatures  using  the 
integers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper  for  students  (DM69) 

RELATED  AIDS 

HMS  — DM69. 

BACKGROUND 

We  can  join  the  temperature  readings 
on  successive  days  since  there  are 
temperature  readings  at  all  times 
between  the  two  points  marked.  This 
differs  from  some  graphs  such  as  the 
one  illustrated  here. 

Example 

There  are  not  2y  students  with 
birthdays  between  February  and 
March. 


Number  of  Students  With 
Birthdays  in  Each  Month 


Line  graphs  should  only  be  used 
where  there  is  continuous  data  between 
any  two  points  plotted. 

SUGGESTIONS 

Initial  Activity  Using  2  cm  grid 
graph  paper  attached  to  the  chalk¬ 
board,  ask  students  to  take  turns 
making  a  graph  for  the  data  shown. 
Illustrate  each  step  in  drawing  the 
graph. 

(a)  Put  on  horizontal  line  and  scale. 
Label. 

(b)  Put  on  vertical  line  and  scale. 

Label. 

(c)  Plot  temperatures. 

(d)  Join  points. 

(e)  Write  title. 


Day 

Mon. 

Tues. 

Wed. 

Thurs. 

Fri. 

Temperature  ("O 

*5" 

-5” 

-20' 

-10' 

*20' 

I 
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The  integer  Number  Line 

We  can  show  positive  and  negative  numbers  on  a  number  line. 


— t- . 1 - 1 - 1 — 

6  5  .1  3' 

1 - 

2 

. T - r . — 1 . . 1 

1  Q  -2 

”T . . « . . T - 1 - 1 - •• 

•3  ^4  -5  '6  ‘7 

Numbers  to  the  left  of 

Zero  is  neither 

Numbers  to  the  right  of 

zero  are  negative  numbers. 

positive  nor  negative. 

zero  are  positive  numbers. 

The  positive  and  negative  numbers  along  with  zero  are  called  integers. 


Exercises 

Copy  and  complete. 


OBJECTIVE 

To  write  and  use  numbers  on  the 
integer  number  line 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

integer 

MATERIALS 

an  integer  number  line,  index  cards 

BACKGROUND 

Numbers  like  "4  and  *4  are  opposites. 
"4  is  to  the  left  of  *4  on  the  number 
line. 

*4  is  less  than  *4. 

Note  it  is  standard  practice  to 
always  show  negative  numbers  to  the 
left  of  zero  on  the  horizontal  number 
line.  Similarly,  negative  numbers  are 
below  zero  on  the  vertical  number  line. 

The  set  of  integers  is  made  up  of 
positive  and  negative  numbers  and 
zero.  Note  that  zero  is  neither  positive 
nor  negative. 

USING  THE  BOOK 

Use  an  integer  number  line  with  only 
zero  shown  (draw  a  line  on  the  chalk¬ 
board  labelling  only  0).  Assign  each 
student  a  number  (use  index  cards). 

Let  each  student  place  his/her  number 
on  the  number  line. 

Ask  students  who  had  numbers 
less  than  *3  to  raise  their  hands. 

Repeat  for  other  numbers.  Emphasize 
that  a  number  to  the  left  or  below  a 
given  number  is  the  lesser  of  the  two. 

Do  Exercises  1  to  4  orally  either 
with  the  class  as  a  whole  or  with  small 
groups. 

ACTIVITIES 

1.  Play  “Bingo”  as  described  in  the 
Activity  Reservoir.  Have  the  players 
write  the  integers  from  '12  to  *11 
randomly  on  their  blank  grids.  As 
leader,  call  out  expressions  such  as  “6 
more  than  negative  8”,  “10  less  than 
positive  5”,  etc. 

2.  Prepare  2  sets  of  cards  labelled 
from  "lO  to  *10.  Shuffle  all  cards 
together  well.  Give  one  half  of  the 
deck  to  each  of  2  players  and  have 
them  play  “flips”.  Both  players  (from 
standing  position)  simultaneously  drop 


U.se  ieft  or  right  to  make  true  statements 

'5  is  ■let'' 4  ||ft'4isBct  5 

rijkt 

Numbers  to  the  right  are  greater 
than  numbers  to  the  left. 

Use  >  to  mean  greater  than. 

_ ' 5  >  -6  _ 

fa)  M0«'3  >  (ta)  -5«'2 


1  card  each  so  that  it  flips  several 
times  before  reaching  the  floor 
(holding  cards  between  thumb  and 
middle  finger  just  before  dropping 
helps).  If  both  cards  land  face  up  (i.e., 
each  showing  an  integer),  the  player 
who  flipped  the  greater  integer  wins 
all  cards  on  the  floor.  If  one  or  both 
cards  land  face  down,  players  continue 
flipping  more  cards  till  2  simultan¬ 


(c)  5  is  B  of  ■  1 0  (d)  0  IS  B  of '  8 

ri3V»t  left 

Numbers  to  the  left  are  less 
than  numbers  to  the  right. 

Use  <  to  mean  less  than. 

7  <  '2 


eously  land  face  up.  The  winner  is  the 
player  with  the  most  cards  after  a 
predetermined  amount  of  time. 

3.  Prepare  a  challenge  such  as: 

M  stands  for  zero, 

N  stands  for  *1, 

L  stands  for  ‘  1 . 

What  does  (i)  Z  stand  for?  (ii)  B? 

(iii)  W?  (iv)  the  first  letter  of  your  last 
name? 


(c)  8  •10  > 


(d)  ‘8»  12  > 


3,  We  can  shew  Integers  on  a  vertical  nurriber  line. 
Copy  and  complete. 

Use  above  or  below  to  make  true  statements. 

belouJ  above  belou) 

(a)  ~5B0  (b)  *5BC  (c|  '5B'5 

obove  above  above 

(d)  -lOB^S  fe)  -5B  10  (t)  'SB-S 

4,  Numbers  above  are  greater  than  numbers  below 
Numbers  below  are  less  than  numbers  above. 

Use  >  or  <  to  mean  greater  than  or /ess  than 

fa)  ■-S*0<  (b)  >  (c)  -5 *‘5  4: 

(d)  (e)  -S*  10>  (f)  *5*  5  > 


*20 

■15 

■IQ 

■5 

0 

5 

le¬ 

ts 

20 


Numbers 
above  zero 
are 

positive. 


Numbers 
below  zero 
are 

negative. 
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Addition  on  the  Integer  Line 

Gurp,  the  spotted  frog,  jumped  on  the  integer  line. 

He  jumped  this  way  for  *3.  He  jumped  this  way  for  ‘4. 

■ 

One  day  he  jumped  like  this.  He  was  7  units  right  of  where  he  started. 


*3  +  M  =*7 


0  M  *2  *3  *4  *5  *6  *7  *8 

Another  day  he  jumped  like  this.  He  was  5  units  left  of  where  he  started. 


-3  +-2  =-5 


Exercises 

Write  an  integer  number  sentence  for  each. 


HH — I — I — I— I— I — I — h-l- 


■5  -4  -3  -2  -1  0  -1  -2  -3  -4  -5  ‘6 

Add.  Show  each  on  an  integer  line. 

-5  -4  *3  -2  -1 

0  *1 

<£> 

CM 

^'*3 -(-*7  *10 

8.  *1  +*6  +7 

9.  *6  +*3  *4 

10. 

0  +*3  *3 

Z  -2  -I--6  -8 

12.  -3  +-8  'll 

13.  -5  +-4  -S 

14. 

0  +-5  -5> 

^  *14  -l-*29  *43 

16.  -19  +-34  -53 

17.  -42  +-57  -19 

18. 

*23  +*68  *^1 

19.  -82  +-69  “151 

20.  *84  +*97  *181 

21.  *106  +*233*33  9  22. 

-431  +-237 
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OBJECTIVES 

To  add  2  positive  numbers 
To  add  2  negative  numbers 

PACING 

Level  A  1-18 
Level  B  All 
Level  C  1,  3,  5,  7-22 

MATERIALS 

integer  number  lines 

RELATED  AIDS 

HMS  — DM69. 

USING  THE  BOOK 

Discuss  Gurp  and  his  jumps  as 
indicated  in  the  display  at  the  top  of 
the  page.  Do  Exercises  1  to  6  orally. 
Have  the  students  draw  the  integer 
number  lines  showing  *12  to  *12  or 
provide  them  with  a  sheet  with 
number  lines  stencilled.  Students  need 
only  show  the  addition  on  the  number 
line  for  Exercises  7  to  14.  Students  are 
not  to  use  the  integer  number  line  to 
do  Exercises  15  to  22.  They  should  be 
able  to  find  the  answer  without  it. 

ACTIVITIES 

1.  Use  the  deck  of  cards  made  for 
Activity  2  on  page  294.  Add  more 
cards  and  make  two  decks:  one  deck 
of  25  negative  numbers  and  the 
second  deck  of  25  positive  numbers. 
Put  a  0  card  in  each  deck  (but 
remember  0  is  neither  positive  nor 
negative).  Use  one  deck  at  a  time  to 
play  this  game.  The  students  start  by 
drawing  2  cards  from  one  deck  and 
adding  the  2  numbers.  On  the  second 
and  subsequent  turns,  the  players 
draw  only  one  card  and  add  that 
number  to  the  previous  sum.  The 
student  with  the  greatest  sum  after  10 
plays  is  the  winner.  (Penalty  of  20 
points  for  each  error  in  addition.) 

2.  Play  the  game  in  Activity  1 ,  as 
a  relay  game.  Form  2  or  more  teams. 
The  first  person  of  each  team  draws  2 
cards,  finds  the  sum,  and  tags  the 
next  player  who  draws  a  card,  finds 
the  new  sum,  and  tags  the  next  player, 
and  so  on.  The  first  team  to  complete 
the  relay  race  is  the  winner.  (Penalty 
—  play  moves  back  2  players  for  each 
error.)  Appoint  one  judge  to  each 
team. 

3.  See  “Input-Output”  as 
described  in  the  Activity  Reservoir. 
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OBJECTIVE 

To  add  positive  and  negative  integers 

PACING 

Level  A  1-18 
Level  B  All 
Level  C  1,  3,  5,  7-22 

MATERIALS 

integer  number  lines 

RELATED  AIDS 

HMS  — DM69. 

USING  THE  BOOK 

Physically  acting  out  the  additions  will 
help  many  students.  Draw  an  integer 
number  line  on  the  chalkboard  or 
floor.  Let  the  students  act  out  the 


Adding  Positive  and  Negative  Integers 

Gurp  jumped  left  first.  Then  he  jumped  right. 


This  time  Gurp  jumped  right  first,  then  left.' 


--I - 1 - H 

-5  -4  -3 


H - 1 - 1 - 1 - h 


-3  -f-*7  =’4 

Gurp  is  4  units  right  of  where  he  started. 

*5  -t--9  =-4 

Gurp  is  4  units  left  of  where  he  started. 

H - - 


-1 


‘1 


Exercises 

Write  an  integer  number  sentence  for  each. 

^3+'7  =  "4 


4  +  +fc  =  -^2 


have  another  student  write  the  number 

■^1—  •  I - 1 - 1 - r* 

■5  -4  '3  -2  -1 

- \  \ 

0  *1 

— 1 — 1 - 1 — 

*2  *3  *4  »5 

^  1  1 - 1 - r- 

-5  '4  -3  -2 

— 1 - r 

■1  0 

- p 

*1 

— I— 

•2 

— r— 

‘3 

T  1  ■ 

M  *5 

sentence  on  the  chalkboard. 

'1  +  +5  <-4- 

-t  +  +  i  =  o 

Do  Exercises  1  to  6  orally. 

ill''' 

6. 

Exercises  7  to  14  may  be  done 

■  1  1  1  1  1 

-5  -4  -3  -2  -1 

1  1 

0  M 

II  11^ 

*2  *3  *4  *5 

•  1  1  1  1 

-5  -4  -3  -2 

1  1 

-1  0 

1 

‘1 

*2 

1 

•3 

1  1 

•4  *5 

physically  by  those  needing  the  extra 

Add.  Show  each  on  an 

integer 

line. 

help.  Students  need  only  use  the 
integer  number  line  as  long  as  they 

0  ^3  -I--4  -1 

8. 

*5  -I--7_2 

9. 

*6+-2,^ 

10. 

*10 

-1- 

-12 

“2 

need  it. 

^  -5  -^*6+| 

12. 

-6  +*7+, 

13. 

-3  +*8,5 

14. 

-12 

+ 

*14 

*2 

ACTIVITIES 

15.  *9  + 

16. 

-11  -I-*4-7 

17. 

-16  -I-*14.2 

18. 

*22 

+ 

-18 

^4 

1.  Use  the  2  decks  combined  from 

19.  -47  -l-^56+<) 

20. 

*63  -l--72.<) 

21. 

-63  +-47.„o 

22. 

*96 

+ 

*104^ 

*200 

described  there,  except  now  sums  of 
this  type  will  occur:  [^911  +  L28 
and  [53  +  r32l- 
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2.  See  “Square  It”  as  described 
in  the  Activity  Reservoir.  Replace  the 
numbers  on  the  dot  paper  with 
integers. 

3.  Prepare  a  challenge  such  as: 
If  M  =  zero,  N  =  *1,  P  =  ‘"3,  what  is 
the  value  of  your  name? 

(i.e.,  SAM  ="6  +-12  +  0 
=  -6) 
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We  say  that  ‘3  is  the  opposite  of  *3  and  *3  is  the  opposite  of  '3. 


Exercises 

Write  the  opposite  of  each. 


^*3  -3 

@•7  -7 

3.  -2 

+2. 

CD 

5.  *9  -() 

6.  -11  +11 

7.  *29 

-24 

8.  -31  +31 

9.  -104 

10.  *105  -105 

11.  "596  +59(£> 

12.  *465  -44.5 

Solve. 

^  -6  -l-*6  =n  0 

14.  *12  -I--12  = 

n  0 

15. 

-23  -l-*23  =n  0 

*8  -1-  n  =  0 

+5 

17.  -5  +  n  =  0 

18. 

t'S 

-18  +  n  =  0 

♦a 

19.  n  -I-  -2  =  0 

-3 

20.  n  -I-  *3  =  0 

21. 

*9 

n  +-9  =  0 

o 

II 

CD 

CO 

CO 

C 

csi 

CM 

-57 

23.  n  -l-*57  =  0 

24. 

+43 

-43  -k  n  =  0 

j  Write  an  integer  sentence  to  solve  each  problem. 

1  25. ,  In  a  game,  Mark  moved  ahead  14  spaces.  Then  he  moved  back  14  spaces. 

What  was  his  total  gain?  ■*'I4  +  'I4  =  0;  O 

26.  In  the  same  game,  Nancy  moved  back  1 9  spaces.  How  many  spaces  did  she  have  to 
move  forward  to  get  back  where  she  started?  "IS  +  =0-^  1“? 
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OBJECTIVES 

To  write  the  opposite  of  an  integer 
To  solve  an  equation  using  the 
opposite  of  an  integer 

PACING 

Level  A  1-21 
Level  B  All 
Level  C  9-26 

VOCABULARY 

opposites 

SUGGESTIONS 

Initial  Activity  Develop  the  concept 
of  opposites  by  calling  off  something 
like  “left”  and  expect  the  response 
“right”;  “before”  and  “after”;  “high” 
and  “low”;  “gain  of  5  metres”  and 
“loss  of  5  metres”;  “below”,  “above”; 
“spend”,  “earn”;  “down”,  “up”. 

After  a  number  of  these  say  ‘“5” 
and  elicit  the  response  “‘5”.  Continue 
with  others  such  as  "7,  *4,  ’23,  *4. 

USING  THE  BOOK 

You  may  wish  to  do  the  exercises 
orally  with  the  class  as  a  whole  or  with 
groups  while  the  others  are  engaged  in 
the  activities.  Emphasize  that  the  sum 
of  two  opposites  is  zero. 


ACTIVITIES 

|1.  Prepare  an  activity  card  such  as: 

|Make  two  cubes,  one  marked  0,  *1,  *2, 
"^3,  *4,  *5  and  the  other  marked  0,  '1, 
~2,  *3,  '4,  '5.  Throw  the  two  dice  and 
ladd  the  numbers.  In  how  many  ways 
lean  you  throw  the  dice  so  that  the 
sum  is  zero?  [6]  Throw  the  dice  30 
times.  Which  sums  occur  most  often? 


1  2.  Have  the  children  complete  the 

I'magic  squares. 


-3 

-7 

-I 

-6 

-5 

How  many  ways  can  you  find  to 
complete  (c)? 

3.  Have  the  children  complete 
each. 

(a)  In  the  addition  of  two  positive 
integers,  the  sum  is  [positive] 

(b)  In  the  addition  of  two  negative 
integers,  the  sum  is  [negative] 

(c)  In  the  addition  of  two  opposites, 
the  sum  is 

(d)  In  the  addition  of  a  positive  and  a 
negative  integer,  the  sum  is  [positive 
or  negative] 

4.  See  “Football”  as  described  in 
the  Activity  Reservoir. 
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Subtracting  Integers 

Compare  each  pair  of  equations. 


M  -*3  =*1 
•4  -f-3  ='1 


5  -"2  =-7 
5  +-2  =-7 


Subtracting  an  integer  is  iike  adding  its  opposite. 


Exercises 

Copy  and  complete  each. 


^  *3  -*2  +( 

w 

3,  ’2  -*5  -3 

4,  "1  -'4  -3 

*3  +2 

*4  +  5-1 

^2  +  -5  -3 

"1  +-4  -3 

5  .g_.2  +4 

6.  ’5  -  '1  +4 

7.  *6  -*7  -1 

8.  "1  -"3  -2 

‘6  +  2  ♦'A 

♦5  +  -1  +4 

'  6  +  -7 ' 1 

"1  f  -3  -2 

9.  '3  -*2  ~5 

10.  2  -"4  -lo 

11.  -8 -'^5  -I3 

12.  10 -"6  -/6 

"3  +  "2  -5 

2  +  4  ~lo 

■8  +  -5  -13 

"10  +  -6  -t(o 

13.  0-\3  '5 

14.  0--6  -L 

15.  "3-0  +3 

16.  “7-0  -7 

0  +  -3  '3 

0  4-  "6  ~(o 

"3+0  +3 

“7  +  0-7 

★  Use  the  rule  for  subtracting  integers  to  do  these 

17.  '6 -'4  +/0 

18,  '7  -  4  +11 

19.  "6  --9  +15 

20.  *2  --7  +9 

21.  -4  -"5  -9 

22.  -7  -'3  -10 

23.  8  -"8  “/(e 

24.  2  -"5  -7 

298  SifMrsiction  of  inlegors 


OBJECTIVE 

To  subtract  with  integers 

PACING 

Level  A  All 
Level  B  All 

Level  C  1-15  (odd),  17-21  (odd) 

RELATED  AIDS 

HMS  — DM72. 

SUGGESTIONS 

Initial  Activity  Review  subtracting  on 
the  whole  number  line.  Then,  use  a 
set  of  Loss  and  Gain  cards  consisting 
of  10  loss  cards  marked  '10,  "9,  . . . , 

'1  and  10  gain  cards  marked  "^10,  *9, 

. . . ,  *1.  Give  a  student  (so  that  the 
whole  group  can  see)  2  cards,  such  as 
*8  and  "5.  Say:  “Each  positive  card  is 
a  gain  and  each  negative  card  is  a 
loss.  What  is  your  total  loss  or  gain?” 
[gain  3]  “Fm  going  to  take  away  from 
you  a  loss  card  (take  the  ’5).  What  is 
your  total  now?  Did  your  total 
increase  or  decrease?  Which  card 
might  I  have  given  you  to  bring  your 
total  to  what  it  is  now?”  [^5]  “There¬ 
fore,  subtracting  '5  is  like  adding 
what?”  [its  opposite,  i.e.,  "^5]. 

Repeat  the  procedure  for  “taking 
away  a  gain  of  "^8”  and  elicit  the 
conclusion  that  “subtracting  *8  is  like 
adding  its  opposite  '8.” 

USING  THE  BOOK 

You  may  wish  to  do  Exercises  1  to  16 
orally  discussing  thoroughly 
“subtracting  an  integer  is  like  adding 
its  opposite.” 

ACTIVITIES 

1.  A  pair  of  students  uses  the  Loss 
and  Gain  cards  described  in  Initial 
Activity.  Five  cards  are  dealt  to  each 
student  and  totals  of  the  hands  are 
found.  The  first  student  removes  a 
card  at  random  from  the  other’s  hand 
and  the  second  gets  a  new  total.  The 
second  now  draws  a  card  from  the 
hand  of  the  first.  This  is  repeated 
twice  more.  The  student  with  the 
highest  remaining  total  is  the  winner. 
(Check:  the  total  should  be  the  sum  of 
the  cards  remaining.) 

2.  Use  the  deck  of  cards  from 
Activity  1,  page  295.  Colour  at 
random  half  of  the  cards  red  and 
form  2  piles,  one  red  and  one  white. 
Each  student  draws  2  cards,  one  from 
each  pile.  The  red  number  is 


subtracted  from  the  white  number. 
After  10  times  the  player  with  the 
most  correct  is  the  winner. 

3.  Have  the  students  complete: 

(a)  In  subtracting  a  negative  number 

from  a  positive  number,  the  difference 
15  [positive] 


(b)  In  subtracting  a  positive  number 
from  zero,  the  difference  is  [risg^tive] 

(c)  In  subtracting  a  negative  number 
from  zero,  the  difference  is  [positive]  ^ 

(d)  In  subtracting  a  positive  number 
from  a  negative  number,  the 
difference  is  [oog^t^vo] 
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■Z.  («■)  AC-5,+£);  C(-3.  +  5);  0(0/2);  E(+4/£);  F(+S,^'3); 

;G-(+4.0);  l(+3,-4);  JC+Z,-4);  )<(+2;0  L(-|,-i:),  M(-|,-4); 

jN(-2/4).  0.(-2/0;  P(-3/4);  Q('5/l).  R.(-3/3) 


OBJECTIVE 

To  identify  and  graph  points  identified 
by  ordered  pairs  in  the  four 
quadrants 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper  (DM69) 

RELATED  AIDS 

HMS  — DM69. 

BACKGROUND 

Pages  299  and  300  deal  with 
essentially  the  same  topic.  While  the 
first  page  deals  mostly  with  identifying 
points  on  a  four-quadrant  grid,  the 
second  page  is  concerned  with 
identification  and  plotting  of  points. 
You  may  wish  to  complete  these  two 
pages  together. 

Also,  up  to  this  point  in  the 
series,  ordered  pairs  such  as  (2,3)  have 
been  graphed  by  the  “over  2  and  up 
3”  method.  Here,  you  may  wish  to 
introduce  a  new  procedure.  Illustrate 
that  all  points  on  a  line  x  =  2  have  an 
X  value  of  2  and  similarly  all  points  on 
the  finely  =  3  have  a.y  value  of  3.  It’s 
where  the  two  lines  intersect  that  the 
point  (2,3)  occurs.  Explain  also  that  a 
point  such  as  (’3,5)  lies  somewhere  on 
the  line  a:  =  "3  (draw  this  line  on  a 
chalkboard  graph)  and  also 
somewhere  on  the  liney;  =  5  (draw 
this  line).  Elicit  from  the  students  that 
the  only  point  that  lies  on  both  lines 
at  once  is  where  the  two  lines  cross 
(intersect).  This  point  is  (’3,5). 


SUGGESTIONS 

initial  Activity  Review  the  graphing 
if  integers  such  as  “5,  *6,  *8,  "1  on 
>oth  horizontal  and  vertical  number 
ines.  Review  also  that  numbers  to  the 
eft  of  and/or  below  zero  are  negative 
ind  that  those  to  the  right  of  and/or 
ibove  zero  are  positive. 

Review  if  necessary,  the  graphing 
if  ordered  pairs  such  as  (3,5)  as 
jresented  on  pages  290  and  291. 

Draw  a  horizontal  number  line  on 
'  cm  graph  paper  which  has  been 


taped  to  the  chalkboard  so  that  all 
can  see.  Again,  have  volunteers 
identify  several  points  both  to  the  left 
and  right  of  zero.  Then,  superimpose 
a  vertical  number  line  which  intersects 
the  horizontal  one  at  zero.  Ask  the 
children  to  now  identify  a  point  such 
as  "8  or  *5.  Point  out  that  this  is  very 
confusing  because  there  are  two  places 
which  could  be  identified  for  each 
integer  —  one  on  the  horizontal  and 
one  on  the  vertical  number  lines. 
Discuss  the  use  of  ordered  pairs  such 
as  (0,'8),  (*5,0),  and  ("5,*3)  to  identify 


points.  Emphasize  the  similarity  of 
this  procedure  to  that  used  on  page 
290. 

USING  THE  BOOK 

After  discussing  the  display  at  the  top 
of  the  page,  direct  the  students  to 
cover  the  graph  and  plot  each  point 
on  their  own  graphs.  They  can  check 
each  point  after  they  mark  it  or  wait 
until  they  have  done  all  of  the 
exercises  on  the  page. 

ACTIVITIES 

See  those  suggested  on  page  300. 
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OBJECTIVE 

To  identify  and  graph  points  identified 
by  ordered  pairs  in  the  four 
quadrants 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper  (DM69) 

RELATED  AIDS 

HMS  — DM69  and  DM73. 

BACKGROUND 

If  you  have  not  already  done  so,  see 
the  Background  notes  on  page  299. 

SUGGESTIONS 

Initial  Activity  Review  if  necessary, 
the  identification  of  points  in  the  four 
quadrants  using  ordered  pairs  as 
presented  on  page  299. 

USING  THE  BOOK 

Exercises  1  and  2  are  self  checking  in 
that  the  “pattern”  will  be  amiss  if  a 
point  is  plotted  incorrectly. 

ACTIVITIES 

1.  See  “Quadrant”  as  described  in  the 
Activity  Reservoir. 

2.  See  “Radar  Scopes”  as 
described  in  the  Activity  Reservoir. 

3.  Challenge  the  student  to  draw 
a  pattern  or  picture  on  graph  paper, 
then  write  ordered  pairs  for  each 
point.  The  ordered  pairs  are  then 
given  to  other  classmates  as  challenges. 
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Graphing  More  Integers 


To  locate  the  point  ('5, *3): 

Start  at  0,  move  left  5  units  (  5,  ), 
then  move  up  3  units  ('  5, '3). 

To  locate  the  point  (“4, ‘2): 

Start  at  0,  move  left  4  units  (  4,  ). 
then  move  dov/n  2  units  (“4.  2)- 


Exercises 


1.  Decode  the  message,  ^ 


{‘6;l)r2,-2)(0.0)  (-6: 2)  (0.0) 
(*3,^4)  (-2, -2)  (■6.'2)  (0,-6) 

(0.0)  (-6,-2)  (-5, -'5)  (-6.^5) 

(.2  -2)  (^e.M)  (*4,-5)  (-6.*5)  (’2.-2) 
(0.-6)  (-6,-2)  (0.-6)  (-6, *5) 


2.  Draw  the  Red-Tail  Road  Runner. 

Start:  (  2,-4).  {‘I.-I).  (-5.'4),  (-6, *4),  (-8,*3). 

(-7.‘4),  (-6,^7),  (-5, ‘7),  (-3, *5).  (-2, *2), 

(0.*3),  (*2,*3),  (*3,-2).  {*7:6),  (*676),  r7,*7), 
(*8.*6).  (*7.*6),  ('4,-1),  (*4,0).  (*1.-1),  (*1,-6). 
(*1,-7),  (0,-7),  (-1,-6),  (0,-1),  (-2,-3). 

(-4,-5),  (-4.-6),  {-5.-6).  (-2,  4).  Lift  pencil. 


Put  a  large  dot  with  a  ring  around  it  for  an  eye  at  (' 
Colour  your  Red-Tail  Road  Runner  , 


300  Graphing  'ntegsr^ 


EXTRA  PRACTICE 

What  is  the  message? 

1st  letter:  ('10,4),  (‘10,8),  (‘8,6), 
(-6,8),  (-6,4). 

2nd  letter:  ("4,4),  ("2,8),  (0,4).  Lift 
pencil.  ("1,6),  ("3,6). 

3rd  letter:  ("1,8),  (3,8),  Lift  pencil. 

(1.8) ,  (1,4). 

4th  letter:  (4,8),  (4,4).  Lift  pencil. 

(4,6),  (7,6).  Lift  pencil. 

(7.8) ,  (7,4). 

5th  letter:  ("4,3),  ("4,-1). 

6th  letter:  (0,3),  ("2,3),  ('2,1),  (0,1), 

(0,-1),  (-2,-1). 

7th  letter:  ("5,-3),  ("7,-3),  ("7,-5), 
(-5,-5),  (-7,-5),  (-7,-7). 
8th  letter:  ("4,-3),  ("4,-7),  ('1,-7), 
(-1,-3). 
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9th  letter:  (1,-7),  (1,-3),  (3,-7),  (3,-3). 
[MATH  IS  FUN] 


Mathematicians 

Today  s  mathematicians  often  use  ideas  of  great  mathematicians  who  lived  many  years  ago. 

1,  Rene  Descartes  (1596- 1650)  develooed  the  system  of  graphing,  using  ordered  pairs. 

It  is  called  the  coordinate  system. 

Copy  the  information  from  the  charts  and  grapti  it,  using  the  coordinate  system 
Join  the  points 


X 

0 

0 

1 

2 

2 

1 

0 

1 

y 

! 

s 

8 

■7 

■t 

4 

■i 

1 

n . ' 

3 

-1 

5 

4 

.3 

y 

1 

1 

8 

8 

7 

2 

1 

1 

2.  Sir  Isaac  Newton  (1642-1727)  discovered  that  objects  fall  at  a  c-ertain  rate  To  find  how 
far  (in  metres)  an  object  falls  in  a  certain  amount  of  time  (in  seconds),  we  can  use  this  rule: 

— . 1  I — . 


Time  c‘  fall 

- 

Multiply  by 
itself 

1 

(in  se-j-so-nds'i  | 

’ 

T  T  X  T  =  ■ 

Use  this  rule  to  complete  this  table: 


Multipiv  bv 

a.s 

■  X  4.9 


L..: 


Distance 
in  metres) 


,  l4.(, ;  44.1  ^  78.4- 

How  far  would  an  apple  drop  in  0.5  s?  i,2ZS  tva 
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ACTIVITIES 

1.  Have  the  children  play  the  game  of 
“Tic-Tac-Toe”  as  described  in  Activity 
1,  pages  286  and  287.  Use  four 
quadrants. 

2.  Ask  the  students  to  use  the 
library  to  learn  one  more  thing  about 
one  (or  more)  of  the  mathematicians 
or  about  one  of  the  modern-day 
mathematicians. 

3.  Challenge  the  more  able 
students  to  graph  the  data  in  the  table 
of  Exercise  2.  Discuss  the  meaning  of 
the  graph. 

EXTRA  PRACTICE 

Karl  Friedrich  Gauss  (1777-1855),  as 
an  elementary-school  child,  found  the 


sum  of  the  numbers  1  to  100  very 
quickly  in  his  head.  He  explained  it  to 
his  teacher  this  way: 

“1  +  100  =  101,  2  +  99  =  101, 

3  +  98  =  101,  ...,  49  +  52  =  101, 

50  +  51  =  101.  There  are  50  such 
pairs  so  50  X  101  =  5050.” 

Find  the  sum  of  these  numbers. 

(a)  1  to  10  [55] 

(b)  1  to  20  [210] 

(c)  1  to  30  [465] 

(d)  1  to  40  [820] 

(e)  1  to  50  [1275] 

(f)  1  to  200  [20  100] 

★(g)  11  to  20  [155] 

★(h)  11  to  30  [410] 

★(i)  501  to  600  [55  050] 


OBJECTIVES 

To  solve  problems 
To  learn  about  two  famous 
mathematicians 

PACING 

Level  A  1,2 
Level  B  All 
Level  C  All 

VOCABULARY 

Rene  Descartes,  Isaac  Newton, 
coordinate  system 

MATERIALS 

graph  paper  (DM69) 

RELATED  AIDS 

HMS  — DM69. 

BACKGROUND 

Introduce  the  page  with  any  of  the 
number  of  anecdotes  about  these 
famous  mathematicians: 

(a)  Much  of  Descartes’  works  were  not 
published  openly  for  they  contradicted 
the  teachings  of  the  day,  especially 
that  of  the  church.  Yet,  it  was  while 
he  was  tutoring  the  Queen  of  Sweden 
that  he  suffered  severely  of  the  cold 
and  hard  work  and  died.  Royalty 
accepted  his  views  but  the  scientific 
and  religious  world  was  more  hesitant. 

(b)  Newton  is  attributed  with  the 
saying  ‘‘If  I  have  seen  a  little  farther 
than  others,  it  is  because  I  have  stood 
on  the  shoulders  of  giants.”  (Among 
the  giants  were  Descartes,  Kepler,  and 
Galileo.)  Discuss  what  this  quotation 
means. 

Ask:  How  many  years  older  was 
Descartes  than  Newton?  How  old  was 
Newton  when  Descartes  died?  How 
many  years  did  Newton  live  after 
Descartes  died? 

USING  THE  BOOK 

Some  students  may  need  help  with 
this  page  in  that  there  are  two 
different  tasks  involved.  Work  with 
individuals  or  small  groups  of  students 
with  common  problems. 
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OBJECTIVE 

To  interpret  and  draw  pictographs 

PACING 

Level  A  All 
Level  B  All 
Level  C  2,  3 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  —42. 

USING  THE  BOOK 

Discuss  the  advantages  of  graphs  (over 
number  charts): 

(1)  the  reader  gets  the  message  quickly, 

(2)  the  reader  need  not  “read”  detail, 

(3)  relative  position  of  an  item  amongst 
the  other  items  is  more  likely 
remembered  than  are  numbers 
(comparison). 

Discuss  the  disadvantages. 

(1)  not  exact, 

(2)  does  not  give  detail, 

(3)  might  be  misunderstood. 

Discuss  the  display  and  the  parts  of  a 
pictograph: 

(a)  title, 

(b)  key, 

(c)  labels. 

Do  Exercise  I  orally.  Assign  the 
exercises. 

ACTIVITIES 


Pictographs 

We  often  use  pictures  in  graphs  to  give  information. 


<^00 

fc50 

SIS 

325 


Number  of  Students  in  Schools  in  Eagleville 


Schools 

Enrolment 

Churchill 

00  Q  OOOOQO 

Parkhill 

000000a 

Mt.  Royal 

O  Q  0  Q 

Sunnyside 

0©Q^ 

Key:  (^  =  100  students 


Exercises 


Refer  to  the  display. 

1.  (a)  How  many  students  does  each  symbol  stand  for? 

(i)  Q)  lOO  (ii)  SO  (iii)(^  15  (iv)^  25 

(b)  Which  school  has  the  mos^^tug^.iji^ts?  the  least?  5ar\n^s>Ae, 

(c)  How..w^ld  you  show  175  students?  (d)  ^^^^|^^mie^(^JJ^^\^ictog 


fJamVer 


2. 


(e)  ^owman^^^ude^jits  in  each  school?  (f)  How  many  students  in  all  four  sch^^ 

The  school  band  had  a  campaign  to  raise  funds. 

They  sold  boxes  of  chocolate  almonds. 

In  September  they  sold  4000,  in  October  1500,  in  November  3750,  and  in 


December  they  sold  5250. 

Draw  a  pictograph  to  show  the  information.  Give  the  graph  a  title.  250 


Use 


to 


show  1000  boxes.  What  would  each  show; 


? 


3.  A  car-manufacturing  plant  produced  3000  cars  in  July,  250  in  August, 

1250  in  September,  and  4750  in  October. 

Show  the  data  in  a  pictograph.  Be  certain  to  show  all  the  parts  necessary  to  make 
a  good  pictograph.  Use  500  cars. 


302  Pictographs 


1.  Ask  each  student  to  bring  a 
pictograph  to  school  that  they  may 
find  in  newspapers  and  magazines. 
Have  each  student  explain  his/her 
graph.  Then  make  a  bulletin-board 
display  of  pictographs  selected  from 
those  brought  to  class. 

2.  Ask  the  students  to  make  a 
pictograph  of  something  that  interests 
them.  Students  may  work  in  pairs  or 
small  groups.  Display  a  selection  of 
graphs.  Discuss  the  graphs  with  the 
class  as  a  whole. 

3.  Ask  the  students  to  make 
pictographs  on  some  aspects  of  the 
energy  crisis.  The  pictographs  may 
relate  to  ways  energy  is  wasted  or 
conserved  or  harnessed  as  well  as  the 
extent  of  the  nonrenewable  energy 
sources. 


EXTRA  PRACTICE 

Construct  a  pictograph  to  show  the 
data. 

The  number  of  hikers  using  the  trails 

425 
775 
950 


each  month  are  shown: 
Egypt  Lake  Trail 
Parker  Ridge  Trail 


Elk  Lake  Trail 
300  Sulphur  Mt.  Trail 
650  Gold  Creek  Trail 
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Bar  Graphs 

Bar  graphs  are  used  to  compare  data 
Canada  —  Amount  of  Meat  Consumed 


Exercises 


Use  the  displav. 


Beef 


1.  (a)  Which  meat  Is  eaten  most  often?  feast  often 


o  LokfiNV 


(b)  About  how  many  times  more  beef  is  eaten  than  poultry'^  than  fish?  $ 

(o 

tc)  About  how  many  times  more  pork  is  eaten  than  fish?  than  lamb?  15 


td)  About  how  many  kilograms  of  pork  are  eaten  per  person  annually?  3\  ka 

No 

fe)  Do  you  think  a  similar  graph  drawn  for  Australia  would  be  the  same?  Why?  Lo.rr^\> 

uOOUlVA  be  po^a\<Lt  'n\  AastroXva. 

2.  The  number  ot  foreign-made  cars  sold  in  Canada  in  a  year  is  listed:  Toyota  —  33  000: 

Datsun  —  28  000:  Volkswagen -- 22  000;  Fiat — 7500;  Honda— -18  000. 

Others  —  6000. 

Draw  a  bar  graph  to  show  the  data.  Labei  fully, 

^  3.  Use  the  library.  Collect  data  to  make  a  bar  graph  of  the  lengths  of  these  rivers: 

Amazon.  Nile,  Mississippi,  Mackenzie,  Volga,  and  St.  Lawrence. 

4.  Use  the  library.  Collect  data  to  make  a  bar,  graph  of  the  population  of  these  cities: 

New  York:  London,  England;  Tokyo;  Montreal;  Paris;  and  Hong  Kong. 
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OBJECTIVE 

To  interpret  and  to  draw  bar  graphs 
(from  unorganized  data) 

PACING 

Level  A  1-3 
Level  B  All 
Level  C  1,  3,  4 

MATERIALS 

graph  paper  (DM69) 

RELATED  AIDS 

HMS  — DM69  and  DM74. 

USING  THE  BOOK 

Elicit  from  the  students  what 
messages  they  get  from  the  graph  in 
the  display,  e.g., 

(a)  more  beef  than  any  other  meat 
eaten, 

(b)  less  mutton  eaten  than  fish,  etc., 

(c)  each  Canadian  eats  about  20  kg  of 
poultry. 

Do  Exercise  1  orally.  Assign 
Exercise  2.  Discuss  the  steps  in 
drawing  a  bar  graph  —  an  important 
step  is  determining  the  scale  to  be 
used.  Assign  Exercises  3  and  4. 

Provide  assistance  if  necessary.  (If 
your  class  has  difficulty,  you  may  wish 
to  do  Exercise  2  as  a  group  project.) 


EXTRA  PRACTICE 


1.  Books  Circulated  in  Public  Libraries 
By  Provinces 


Province 


Number 


Ontario 

British  Columbia 

Quebec 

Alberta 

Manitoba 

Saskatchewan 


2. 


10  20  30  40  50 
in  millions 

(a)  What  is  the  graph  about? 

(b)  Which  province  lends  the  most 
books?  the  least? 

(c)  How  many  books  are  loaned  by 
Manitoba?  B.C.? 

(d)  Why  would  you  expect  that 
more  books  would  be  loaned  in 
Ontario  than  in  any  other 
province? 

Sometimes  a  double  bar  graph  is 

used. 


Number  of  Taxpayers  By  Age  and 
Sex 


Under  25 

25-34 

35-44 

45-54 

55-64 

65  and  over 


v/mm 


m 


S3S33 


LUA 


I  I  I  I  I  I  I  I  I 


ss 


1 1  I  I  1 1 1  I  I 


0.5 


1.5 


in  millions 


Key:  kWxWN  Males 
^//////A  Females 


(a)  What  two  sets  of  facts  are 
compared? 

(b)  How  many  male  taxpayers  are 
there  under  25  years? 

(c)  In  which  age  group  is  the 
number  of  females  about  one 


ACTIVITIES 

Ask  the  students  to  show  the  same 
information  collected  in  Activities  1,  2, 
or  3  on  page  302  in  bar-graph  form. 


half  of  the  males? 

(d)  How  many  female  taxpayers  are 
there  in  the  age  group  45-54? 

(e)  How  many  male  taxpayers  are 
there  between  25-44? 

(f)  Why  is  a  double  bar  used? 

3.  Draw  a  double  bar  graph  to  show 
the  number  of  boys  and  girls  in 
each  of  5  classes  in  your  school. 
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OBJECTIVE 

To  interpret  and  to  draw  a  broken 
line  graph 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 


MATERIALS 

graph  paper 

VOCABULARY 

broken  line  graph  (DM69) 

RELATED  AIDS 

HMS  — DM69. 


BACKGROUND 

Different  graphs  are  used  for  different 
purposes.  Bar  graphs  are  generally 
used  for  comparisons.  Broken  line 
graphs  are  usually  used  to  show  trends. 


USING  THE  BOOK 

Discuss  the  display  at  the  top  of  the 
page  by  doing  Exercises  1  to  7  orally. 
Assign  Exercises  8  to  13. 


ACTIVITIES 

1.  Have  the  students  record  and  show 
by  a  broken  line  graph  the 
temperatures  either  eveiy  hour  from 
beginning  of  school  day  to  lunch  time 
or  every  day  at  noon  for  a  week. 

2.  Have  students  bring  in 
examples  of  broken  line  graphs 
collected  from  newspapers  and 
magazines.  Have  the  students  explain 
the  trend  indicated  by  each.  Display  a 
selection  of  the  graphs. 

3.  Ask  the  students  to  collect 
data  and  make  a  broken  line  graph  of 
something  that  interests  them. 

Remind  them  that  broken  line  graphs 
usually  are  used  to  show  trends  of  how 
things  are  happening. 


Time  an6  Distance 

A  broken  line  graph  is  often  used  to  show  change  over  several  pe/iods  of  tinie. 

Distance  Tevvari  Was  from  Home 


1^1 


Tewari  went  on  a  bike  trip. 

He  recorded  the  distance  he 
was  from  home  after  each  hour 


r  5  4 

■f  inn?  in  Hours 


Exercises 

Refer  to  the  graph  above 

1.  After  1  h  he  was  10  km  from  home. 

2,  After  2  h  he  was  15  km  from  ;home,-  | 

He  placed  an  X  at  the  poirn  11,10'). 

He  placed  a  #  at  a  point  to  represent  this,  f 

'vVhat  does  (1 .10)  represent?  1  K  ftnrl 

What  is  the  ordered  pair  for  the  point  *2 

lO  ken 

Ca.ts)  y 

3.  How  far  was  he  from  home  after  3  h?  15 

4.  How  tar  was  he  from  home  after  4  h?  | 

30  km  t 

5.  What  does  the  point  marked  Jk  represent? 

6.  'When  did  Tewan  rest  on  the  trip''-’  ,  .  ] 

/After  4  h  he  SOkro  froiw  V\omc. 

3r-o  noar  j 

7,  In  which  hour  did  Te'wari  travel  the  greatest 

distance?  4tln  hour  ^ 

f 

BRAINTICKLER 


A  palindrome  reads  the  same  forward  as  backward. 
The  years  1661,  1771,  and  1881  are  palindromes. 
What  years  are  the  next  three  palindromes? 


304  L.ine  gf.sijlisi 

/iNswjeRs, 


Bmlntl elder :  l39|,200Z,2il2. 
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During  a  car  rally  Black  Cat’s 
progress  was  recorded  on 
this  broken  line  graph. 


Car  Rally  Record  for  Black  Cat 


20 1^x0 

8.  How  far  had  Black  Cat  travelled  in  (a)  1  h?  (b)  2  h 

9.  How  far  did  Black  Cat  go  in  the  5th  hour?  zo 


10.  Black  Cat  had  a  breakdown  after  1  h 
How  does  the  graph  show  this? 

Bj  a  Wo^'l^0^^t4x\  Ifrie 

11.  Black  Cat  had  a  second  breakdown 
When  did  the  second  breakdown  occur'i’ 

4ti\  Vvour 

12.  During  which  two  hours  did  Black  Cat  travel  the  farthest?  t-^owr  2.  a«\(i  ViDu.r  3 

13.  (a)  Draw  a  broken  line  graph  similar  to  the  one  above  for  The  Blue  Streak  in  the  same 

car  rally. 


Time  (h) 

0 

3 

A 

5 

- - 

s 

Distance  from 

Starting  Gate  (krn) 

0 

10 

60 

so 

80 

140 

160 

160 

60 

O 

o 

(b) 


When  did  the  driver  stop  to  rest?  4^Vou.r  ai>A  Vxo^r 


Line  grapns 
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EXTRA  PRACTICE 


1.  Construct  a  broken  line  graph  to 
show  the  trend  in  this  data. 


Population  of  Canada 


1861 

3  500  000 

1871 

4  000  000 

1881 

4  500  000 

1891 

4  900  000 

1901 

6  000  000 

1911 

7  400  000 

1921 

8  900  000 

1931 

10  500  000 

1941 

11  900  000 

1951 

14  000  000 

1961 

18  000  000 

1971 

22  000  000 

1981 

24  500  000 

★  2.  In  Alberta  there  has  been  a  marked 
population  movement  from  the 
country  to  the  city. 


Percent  of  Total  Population  Living  in  the  Country 
and  in  the  City 


1906 

1916 

1926 

1936 

1946 

1956 

1966 

1976 

1986 

Country 

69 

62 

62 

62 

56 

44 

31 

28 

City 

31 

38 

38 

38 

44 

56 

69 

72 

(a)  Show  this  data  on  one  graph 
using  two  broken  line  graphs. 

(b)  Can  you  account  for 

(i)  the  level  period  from  1916  to 


1936? 


(ii)  the  sudden  climb  in  the  city 
percentages  in  the  forties, 
fifties,  and  sixties? 

(c)  Why  do  you  think  there  is  a 
tapering  off  of  movement  to 
cities  in  the  late  sixties  and 


early  seventies? 

(d)  About  what  year  was  there  an 
even  population  mix  between 
the  country  and  city  areas? 

(e)  If  the  trend  continues,  what 
percent  of  the  people  will  live  in 
cities  in  1986? 
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OBJECTIVE 

To  interpret  circle  graphs 

PACING 

Level  A  1-11 
Level  B  All 
Level  C  6-12 

RELATED  AIDS 

HMS  — DM69. 

CALC.  ACTIVITY  MASTERS 


■54. 


SUGGESTIONS 

Initial  Activity  Tune  Up.  Find  N. 


50%  of  30  =  N 
30%  of  80  =  N 
90%  of  70  =  N 
35%  of  20  =  N 


40%  of  60  =  N 
80%  of  20  =  N 
10%  of  10  =  N 
60%  of  85  =  N 


USING  THE  BOOK 

Emphasize  that  a  circle  graph  allows 
the  reader  to  quickly  make 
comparisons  regarding  the 
information  being  presented.  As  an 
example,  in  the  first  circle  graph, 
more  lumber  is  used  in  house  building 
than  in  any  other  use  shown. 

Do  Exercises  1  to  9  orally 
eliciting  responses  from  the  students. 
Assign  the  balance. 


Circle  Graphs 


HO'A'  Lumber  Is  Used 


The  largest  use  of  lumber  is  in  house 
construction 


Caiises  of  380  Forest  Fires  in  Bbe  Lake  Park 


Lightning  Is  the  biggest  cause  of  forest  fires 
in  this  park. 


Exercises 

We  can  use  circle  graphs  to  compare  and  find  facts  quickly . 

1.  According  to  the  graph,  what  happens  to  the  smallest  portion  of  the  lumber'’  exporLeii 

2.  About  what  portion  of  all  the  lumber  is  used  in  industry'’  ^ 

3.  What  does  ‘'all  other  uses"  mean?  List  some  other  uses 

4.  The  amount  of  lumber  used  altogether  in  "ail  other  uses"  and  "export  ’  Is  about  the  same 
as  what  other  use? 

5.  Approximately  what  portion  of  the  lumber  is  used  in  houses?  "z 

6.  Whc\t  portion  of  all  forest  fires  is  caused  by  lightning?  50% 

7.  What  is  meant  by  "all  other  causes"?  List  some  other  causes. 

8.  About  what  portion  of  all  forest  fires  is  caused  by  campers  and  forest  workers?  30% 

(fO 

9.  How  many  forest  fires  were  caused  by  lightning'’  by  campers  and  forest  workers’  l|4 
by  all  other  causes’  76 
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from  Crops 


Jay's  Cost  of  Operating 
His  MotorbiKe 


10.  (a)  What  is  the  circle  graph  about?  Farmer  Ellas'*  Iritome  farmer  Etas'  income 

■Crom  Crops. 

i'b)  From  which  crop  does  Farmer  Elias 
have  the  largest  inconie?  WVieoi 
the  smallest  income?  R^e  and  oats 

(c)  About  one  third  of  the 

income  is  from  which  crop’  ^<xr\er^ 

fd)  About  what  portion  of  the 
income  is  from  wheat?  ^ 

fej  What  two  crops  yield  about  the  .same  income'’ 

Rje  ar>c|  oats 

11.  (a)  What  portion  of  ail  cost  was 

gas  and  oil?  -i- 

4- 

(b)  About  how  much  did  he  spend 
on  a  drive  chain'’  on  oil  and  gas’ 

(c)  What  traction  of  all  cost 

was  the  licence?  insurance?  $12 

$b 

(d)  Whcit  fraction  of  all  cost 
were  the  licence  and 
insurance  tooether’  -g 


12.  Copy  and  complete  the  table. 

I  Source  Amount 

i  Allowance 
Paper  route 
'  Shovelling  sidew-olks 
'  Other  loDs 
Total 


/  Orive 
/  Cn;a:f) 

Qes  \ 
and  \ 

Oil  \ 

\  Ucofice  / 

nsaitioce  / 

i  oiai  cot 

't  IS  S36 

Debbie'i 

Income 

/  Shovel 

Other  \ 

/  ''ng 

/  Walk*^. 

/  28% 

2i>%  \ 

$400 


PiUpe?  RCR;tti 

35^> 


.12'! 


How  can  you  check  your  work? 

Total  amount  stouAA  $400. 


Total  income  is  $400. 
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ACTIVITIES 

1.  Have  students  bring  in  examples  of 
circle  graphs  collected  from 
newspapers  and  magazines.  Have 
students  explain  the  comparisons 
made  by  the  circle  graphs. 

2.  Ask  students  which  type  of 
graph  they  prefer  to  read  —  of  those 
used  in  this  chapter.  Ask  them  to  tell 
why. 

3.  In  one  township,  the  use  of 
land  is  distributed  as  shown.  Have  the 
students  draw  the  circle  graph  to  show 
this,  (fiint:  40%  of  360  gives  the 
number  of  degrees  for  the  sector  angle 
for  urban  use.) 

Forests  —  20% 

Roads  — 10% 

Mining  —  5% 

Farming  —  25% 

Urban  —  40% 


307 


OBJECTIVE 

To  locate  places  on  a  globe  using  the 
ordered  pair  (longitude,  latitude) 

PACING 

Level  A  Optional 
Level  B  Optional 
Level  C  All 

MATERIALS 

globes  and/or  world  maps  utilizing 
Mercator  projection 

BACKGROUND 

Lines  of  longitude  are  numbered  east 
and  west  from  the  Prime  Meridian  on 
which  Greenwich,  England  is  located. 
Lines  of  latitude  are  numbered  north 
and  south  of  the  Equators.  Degrees  of 
latitude  and  longitude  are  measured 
from  the  centre  of  the  earth.  Hence, 
the  latitudes  are  numbered  to  90°  N 
and  90°  S.  Whereas  the  lines  of 
longitude  are  numbered  to  180°  E  and 
180°W. 


Latitu(de  and  Longitude 


A  giobe  is  a  model  of  the  earth. 
To  help  locate  points  on  the 
earth,  geographers  have  agreed 
to  draw  lines  of  longitude 
(blue)  and  latitude  (red)  on 
the  model  to  form  a  grid. 

This  map  of  the  world  has  been 

transformed  onto  a  flat  surface. 

The  lines  of  longitude 

and  latitude  have  been  drawn 

in  colour: 

longitude  —blue 

latitude  ■—  red. 


1 

j 

i 

I 

{ 
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USING  THE  BOOK 


If  only  one  globe  is  available,  it  might 
be  best  to  rotate  groups  through  this 
exercise  with  the  other  groups  doing 
the  Chapter  Test  and  Cumulative 
Review,  or  some  extension  topics. 
Though  the  globe  and  map  on  page 
308  show  both  longitude  and  latitude, 
many  globes  show  only  occasional 
lines  of  longitude  in  an  attempt  to 
keep  their  information  legible.  Keep 
this  in  mind  when  selecting  globes  for 
use  with  this  exercise.  It  is  best  to 
have  the  students  working  in  groups, 
each  with  a  globe.  Failing  this,  a  large 
map  of  the  world  drawn  with 
Mercator  projection — similar  to  that 
in  the  display  on  page  308  —  will  be 
satisfactory.  Have  the  students  read 
the  information  on  page  308.  Either 
on  the  globe  or  map,  or,  in  the  text, 
have  the  students  move  their  fingers 
along  the  line  of  longitude:  30E,  60W, 
etc.  Then  have  them  move  them  along 
the  line  of  latitude:  ION,  20S,  SON, 
etc.  Ask  why  the  lines  of  latitude  are 
often  called  “parallels  of  latitude”. 


Exercises 

1.  The  equator  is  a  line  of  latitude.  What  is  its  number?  0 

2.  As  we  leave  the  equator  and  move  toward  the  North  Pole,  the  lines  of  latitude  are 

numbered  ION,  20N,  ,  What  does  the  N  indicate?  Nortli 

3.  As  we  leave  the  equator  and  move  toward  the  South  Pole,  the  lines  of  latitude  are 

numbered  10S,  20S .  What  does  the  S  indicate?  SouLV^ 

4.  Name  a  place  on  (a)  20N,  (b)  30S,  (c)  60N,  (d)  32S,  (e)  Equator. 

5.  Lines  of  longitude  go  from  the  North  Pole  to  the  South  Pole, 

Longitude  lines  are  numbered  starting  with  0. 

Name  two  countries  through  which  the  zero  longitude  line  passes,  Poss'iUe  a.»suier&  •• 

Fra.('C.e,S>pa.'vr> ,  e^c. 

6.  As  we  go  east  from  the  0  line,  the  longitude  lines  are  numbered  1 5E,  30E . 

What  does  the  E  indicate?  East 

7.  As  we  go  west  from  the  0  line,  the  longitude  lines  are  numbered  15W,  SOW . 

What  does  the  W  indicate?  West 

ISO  go 

8.  How  high  are  the  lines  of  longitude  numbered?  How  high  are  the  lines  of  latitude  numbered? 

9.  Name  a  place  on  each  line. 

(a)  75W  (b)  115E  (c)  30E  (d)  135W  (e)  150E 

10,  Locate  these  places. 

(a)  Moscow  — 55N,  40E  (b)  Ottawa  — 45N.  75W 

(c)  Fiji  Islands  —  20S,  1 79E  (d)  Rio  de  Janeiro  —  23S,  45W 

11.  What  city  is  identified  by  each  location? 

(a)  60N,  135W  WhiteViorse  (b)  40N,  75W  fJeio  Vork  jc)  20N,  73E  &omVxy 

(d)  SON.  30E  Ca\ro  (e)  308,  30E  Durtan  (f)  0.  SOW  Quito 

Activity 

.  Use  a  globe  or  map  on  which  longitude  and  latitude  lines  are  drawn.  Work  with  a  partner. 

Name  a  city  or  place  with  its  longitude  and  latitude  (20N,  75E). 

Challenge  your  partner  to  find  it  in  1  min.  Take  turns. 

The  person  locating  the  most  places  is  the  winner.  Make  your  own  rules. 
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Then  ask  them  to  move  their  fingers 
along  longitude  75W  and  latitude  40N 
until  their  fingers  meet.  What  city  is 
located? 

Do  Exercises  1  to  9  orally  in  class 
or  small  groups.  Assign  Exercises  10 
and  11. 

ACTIVITIES 

1.  Have  the  students  try  the  Activity 
suggested  at  the  bottom  of  page  309. 

2.  Plan  an  “Around  the  World 
Trip”  identifying  the  places  you  would 
like  to  visit  by  using  ordered  pairs  of 
(longitude,  latitude).  Then  give  your 
itinerary  to  a  classmate  who  is  to  list 
the  places  you  would  like  to  visit. 

3.  Research  the  history  of 
longitude  and  latitude. 


ANSWERS  •• 

K  (a)  Dur\)aT\  (O  WKlte'norse. 

?.  (a)  NftuJ  York  PerEirx  (c)  CA\ro  C<i)  V^Wt.«.V\orse  (e)  SrjAftey 
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OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper  (DM69) 

RELATED  AIDS 

HMS  — DM69  and  DM75. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 
remedial  work.  You  may  wish  to 
reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 
or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see 
page  276). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Chapter  Test 


Write  related  sentences  to  solve  each. 


1.  N  +  5  =  9 

Calculate. 

5.  *3  +  "5  ~2i 


2  im-6=13  3.  NX4  =  48  4.  N^3=12 

14=  l3  +  (o,N=l<I  ^J=4ftr4,N  =  l2  N  =  i2X3,N  =  3b 

6,  -5  +-7  -)2  7.  -4  +‘9  +-5  8.  '3 -'2+1  9.  ‘5  -  4  +<) 


Graph  the  solutions 
10,  6  =  9.5 


(b 

11,  N  -  0.3  =  20 


Complete  each  table. 


show  these  ordered  pairs. 


5  8  II  20  2<1 

15,  Draw  a  broken  line  graph  to  show 
these  data  recorded  at  a  car  rally. 


(5.2),  (4.-3),  (-2,5). 
(0,-4),  (-2.~5),  ('  4,0) 


Log  Record  ol  Grasshopper 


Tirr.e  Ih} 

0 

1 

2 

3 

4 

5 

Distance  Irom 
Starling  Gate  (km) 

0 

80 

80 

180 

300 

450 

Brian  wants  to  make 
8  L  of  fizzy-float.  How 
much  ice  cream 
does  he  need?  2  L 
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Test  Item 

Objective 

Text  Page 
Number 

1-4 

A 

278,  279, 
282, 283 

10, 11 

B 

277,  281 

12, 13 

C 

288, 289 

14 

D 

299 

15, 16 

E 

302-307 

5-9 

F 

296,  298 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  11. 


Test  Item 

Text  Page  Number 

1 

4 

2 

6 

3 

5 

4 

9 

5 

65 

6 

76 

7 

130 

8 

132 

9 

105 

10 

108, 109 

11 

107 

12 

115 

13, 14 

195 

15 

208 

16 

211 

17 

230 

18 

225 

19 

249 
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CHAPTER  11  OVERVIEW 


This  chapter  extends  the  development  of  the  three 
transformations:  translations,  rotations,  and  reflections, 
as  well  as  enlargements  and  tessellations.  Both  line  and 
rotational  symmetry  are  developed  as  outgrowths  of 
reflections  and  rotations  respectively.  Enlargements  are 
used  as  an  example  of  a  transformation  that  does  not 
preserve  size.  Geometric  constructions  are  introduced 
from  both  the  traditional  compasses  and  straightedge 
approach  and  the  transformational  reflection 
approach.  It  is  recommended  that  the  teacher  choose 
one  approach  for  most  students  and  encourage  other 
students  to  experience  both  approaches. 

OBJECTIVES 

A  For  a  given  object,  draw  the  image  and  identify  the 
corresponding  parts  under  (a)  a  translation,  (b)  a 
reflection,  (c)  a  rotation,  and  (d)  an  enlargement 
B  To  construct  (a)  a  segment  congruent  to  a  given 
segment,  (b)  an  angle  congruent  to  a  given  angle, 

(c)  the  perpendicular  bisector  of  a  given  segment, 

(d)  the  angle  bisector  of  a  given  angle,  (e)  parallel 
lines;  to  locate  the  centre  of  a  given  circle;  and  to 
use  the  constructions  to  draw  certain  polygons 

C  To  identify  shapes  with  rotational  and  line 

symmetry  and  to  identify  the  line  of  symmetry  in  a 
figure 

BACKGROUND 

A  translation  (slide)  is  a  motion  along  a  line  in  a  plane. 
The  image  is  congruent  to  the  object  and  has  the  same 
attitude  (that  is,  it  is  not  turned  or  rotated). 
Corresponding  angles  and  sides  are  congruent.  Only 
the  position  of  the  object  has  changed. 

A  reflection  (flip)  is  a  motion  in  space  much  like 
the  flipping  of  a  page  or  the  image  produced  in  a 
mirror.  The  image  is  congruent  to  the  object  and  the 
mirror  image  of  the  object  (that  is,  the  order  of  the 
vertices  is  reversed  from  that  of  the  object).  The 
corresponding  angles  and  sides  are  congruent.  The 
distance  of  each  set  of  corresponding  points  from  the 
line  of  symmetry  (i.e.,  flip  line)  are  equal. 

A  rotation  (turn)  in  a  plane  is  turned  (pivoted) 
about  the  centre  of  rotation.  The  image  is  congruent  to 
the  object.  The  attitude  of  the  image  may  be  different 
than  that  of  the  object.  Corresponding  angles  and  sides 
are  congruent. 


The  three  motions  preserve  the  size  and  shape  of 
any  figure.  Enlargements  do  not  preserve  size  but 
produce  similar  figures  in  which  the  comparison  of  the 
measures  of  corresponding  sides  result  in  equal  ratios. 

The  constructions  are  based  on  geometric 
principles  to  be  enhanced.  The  compasses  and  straight¬ 
edge  constructions  are  based  on  the  fact  that  all  points 
on  arcs  of  equal  radii  are  equidistant  from  the  centre 
of  the  arc.  The  reflection  constructions  are  based  on 
the  two  facts:  (a)  corresponding  points  on  the  object 
and  image  are  equidistant  from  the  flip  line,  (b)  the 
segment  joining  corresponding  points  of  the  object  and 
image  is  perpendicular  to  the  flip  line. 

MATERIALS 

tracing  paper 
scissors 

paper  for  folding 

plastic  semitransparent  mirrors 

graph  paper 

student  compasses 

rulers 

heavy  construction  pages  (tag) 

CAREER  AWARENESS 

Pattern  Designer  [323] 

The  designer  of  patterns  is  employed  by  many  and 
varied  manufacturers.  Most  cloth  is  either  woven  with 
a  pattern  in  the  weaving  or  is  printed  after  weaving. 
Wallpapers  and  floor  coverings  usually  have  patterns. 

In  most  cases,  the  pattern  is  one  that  is  repeated 
in  a  regular  way.  The  basic  unit  for  a  pattern  is  a 
shape  that  tessellates  —  that  is,  one  that  will  fill  a 
plane  space  or  cover  a  surface.  Some  of  these  shapes 
and  how  they  can  be  modified  to  tessellate  are 
illustrated  on  page  323.  The  teacher  may  follow  a 
discussion  of  this  career  with  Activity  2  on  page  323. 

Most  designers  have  studied  art  and  commercial 
art  or  industrial  designing.  Often  designers  are  full¬ 
time  employees  of  manufacturing  or  designing 
companies  but  many  designers  are  free-lancers  who 
work  independently  and  then  offer  their  designs  to 
commercial  firms. 


Tune  Up 

Calculate. 


(a) 

6  X  0.1  O.lo  2. 

(a) 

0.1  X  3  0.3  3 

(a) 

26  X  0  1  4, 

fa) 

0.1 

X  14,2  1.42 

(t)) 

6  X 

:  0.01  o.ob 

(b! 

0  01  X  3  0.03 

(b) 

26  X  0.01  0.^b 

!b) 

0  01  X  1  4,2  0.|42 

0.0142 

ic) 

6  X 

:  0.001  O.OOb 

(c) 

0.001  X  3  0.003 

(c) 

26  X  0.001  0.02b 

(C) 

0,001  X  14.2 

(di 

6  X 

O 

O 

O 

C 

(d) 

0.0001  X  3 

(d) 

26  X  0.0001 

(d) 

0,0001  X  14,2 

O.OOOb 

0.0003 

0.002b 

0.00142 

(a) 

0  1 

X  0.1  0.01  6. 

fa) 

200  X  300  7. 

(a) 

250  X  300  8. 

(a) 

160  X  200 

O 

o 

o 

o 

d 

X 

loOOOO 

75  OOO 

32  OOO 

(b) 

0.1 

t'b) 

200  X  v320 

(b) 

250  X  330 

(b) 

160X210 

fa4  000 

82  500 

33  bOO 

(c) 

0.1 

X  0  001 

(c) 

200  X  340 

(c) 

250  X  360 

(c) 

160  X  220 

O.OOOl 

(oB  ooo 

40  000 

35  200 

(a) 

O 

■  o 

i 

o 

o 

(a) 

100  -  100  1  11, 

(a) 

100  -  10000.li 2, 

(a) 

32 

-  32  1 

(b) 

10 

-  10  1 

{bl 

10  -  100  0./ 

{b) 

10  -  1000  0.01 

(b) 

32 

-  3  2  /O 

(c) 

1  - 

■  10  0.1 

t'c) 

1-  100  0.01 

(c) 

1  -  1000  O  OOI 

(c) 

32 

-  0.32  100 

fa) 

42  - 

10  4.2  14, 

fa). 

42  - 

0.1420,5 

fa) 

10  - 

0  1  100  16, 

(a) 

100  - 

0,1  lOOO 

(b) 

42  - 

1 00  0.42 

(b) 

42  - 

0.014200 

fb) 

10  -r- 

0.01  1000 

fb) 

100  - 

0.01 10  ooo 

(c) 

42  - 

o 

o 

o 

o 

o 

fc) 

42  - 

0.00142  OOIlc) 

10  - 

0.001 10  ooo 

fc) 

100  -■ 

■  0,001 

lOO  ooo 

fa) 

7  8- 

6  1.3  18. 

fa) 

13.5 

-  9  1.5  19. 

fa) 

12.8 

-r  32  0.4  20. 

(a) 

71,3  - 

-  2,3  31 

(b) 

12,4  ■ 

-  3.1  4 

(b) 

1.84 

-  2.3  0,8 

fb) 

1 1,6 

-  2.94 

(b) 

7.04  - 

-  3.2  2.2 

(c) 

25  44 

-  5.3  4.8 

ic) 

514. i 

5  -  4.9  105 

fc) 

330 

-  7  5  44 

fc) 

30.09 

-  1 ,7  n.7 
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OBJECTIVE 

To  practise  multiplication  and  division 
involving  powers  of  10 

PACING 

Level  A  Optional 
Level  B  Optional 
Level  C  Optional 

USING  THE  BOOK 

Assign  Exercises  1,  4,  5,  6,  10,  12,  14, 
and  17  first  to  diagnose  areas  needing 
more  practice.  Depending  on  the 
errors  made  by  individual  students, 
assign  more  only  where  difficulties 
exist.  Use  this  chart  to  help  make  up 
the  assignment. 


Exercise 

Topic 

Page 

1-5 

Multiplying  by 
0.1,0.01,0.001, 
0.0001 

73 

6-8 

Multiplying  3-digit 
by  3-digit  numbers 

66-67 

9-11, 13 

Dividing  by  10, 

100,  1000 

95 

12, 17-20 

Dividing  using 
decimal  divisors 

130-132 

14-16 

Dividing  by  0.1, 
0.01,0.001 

127,128, 
133,  135 

ACTIVITIES 

See  the  various  games  and  ideas  in  the 
Activity  Reservoir  for  additional  drill 
ideas,  if  it  is  needed.  Also,  see  the 
Activities  listed  for  the  pages  charted 
under  Using  the  Book. 


EXTRA  PRACTICE 

1.  4  X  200  [800] 

8  X  200 [1600] 

12  X  200  [2400] 

16  X  200  [3200] 


5.  456 456  [1] 

456  45.6  [10] 

456  -f  4.56  [100] 
456  0.456  [1000] 


2.  3  X  800  [2400] 
6  X  800  [4800] 
9  X  800  [7200] 
12  X  800  [9600] 


6.  693  ^231  [3] 

69.3  231  [0.3] 

6.93  ^  231  [0.03] 
0.693  ^  231  [0.003] 


3.  35  X  500  [17  500] 
35  X  1000  [35  000] 
35  X  1500  [52  500] 
35  X  2000  [70  000] 


7.  100  ^25  [4] 

10  -b  25  [0.4] 

1  ^  25  [0.04] 
0.1  -t- 25  [0.004] 


4.  50  X  50  [2500] 

50  X  500  [25000] 

50  X  5000  [250  000] 

50  X  50  000  [2  500  000] 


8.  57.5 -M 25  [0.46] 
97.5  ^  0.65  [150] 
92.25  -t-  0.369  [250] 
3.174^0.345  [9.2] 
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OBJECTIVE 

To  be  able  to  identify  and  draw 
examples  of  slides,  reflections, 
and  rotations 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

reflections,  rotations 

MATERIALS 

tracing  paper,  scissors 

SUGGESTIONS 

Initial  Activity  Since  this  is  a  review, 
you  may  ask  the  students  to  bring  to 
class  pictorial  examples  of  the  three 
transformations,  then  discuss  them  in 
class  and  make  a  bulletin-board 
display  using  some  of  the  better 
examples. 

If  necessary,  use  tracing  paper 
and/or  the  semitransparent  mirror. 

USING  THE  BOOK 

Discuss  Exercises  1  to  3  with  the 
students.  For  each  ask,  “What 
remains  the  same  in  a  slide  (reflection, 
turn)?  What  is  different  in  a  slide 
(reflection,  turn)?” 

Then,  having  re-established  the 
properties  of  each,  assign  Exercise  4. 


Sli(jes,  Flips,  an6  Turns 


1.  Polly,  the  parrot, 
slid  along  her  roost 


2.  Lonesome  Harry,  the  giraffe 
sees  his  reflection  in 
the  mirror. 


3.  Flipping  Fred,  the  monkey, 
has  turned  to  sit  on 
his  head 


Choose  animal  cartoons  from  this 
or  other  books.  Give  each  a  name 
and  show  them  in; 

(a)  slides 

(b)  reflections  (flips) 
fc)  turns  (rotatio.ns) 

Colour. 
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ACTIVITIES 

1.  Ask  the  students  to  cut  from  their 
comic  strips  a  pattern  for  making 
illustrations  using  the  three 
transformations.  They  can  be  separate 
or  combined.  They  should  colour  the 
patterns.  The  students  may  select 
those  most  suited  for  a  bulletin-board 
display.  This  exercise  may  be 
combined  with  and  reflect  a  theme  in 
some  other  aspect  of  the  school  day, 
i.e.,  social  studies,  physical  education, 
clean-up  day,  etc. 

2.  Provide  the  students  with  a 
series  of  patterns  (or  let  them  make 
their  own)  to  make  a  wallpaper  design 
using  one  or  more  of  the  three 
transformations. 

3.  If  you  have  not  already  done 
so,  investigate  patterns  using  both 
geometric  shapes  and  numbers.  See 
page  173,  Activity  1.  Be  sure  to  use 
slides,  flips,  and  turns  in  the 
sequences. 
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Folding,  Cutting,  and  Measuring 


1.  Foid  a  piece  of  paper  once  and 
cut  off  a  corner  as  shown. 

Open  the  shape 

(a)  Measore  fhe  angles  and  sides. 

(b)  Name  the  shape  you  have.  Isosce\e5 

(c)  Draw  on  the  line  of  symmetry. 

2.  Fold  a  piece  of  paper  once  with  an  oblique  fold 

(a)  Predict  fhe  shape  you  will  get  when 
you  cut  off  the  corner. 

(b)  Cut  off  the  corner. 

Was  your  prediction  correct'’ 

(c)  Measure  the  sides  and  angles. 

Name  the  shape  you  have.  ScA\ene 

"tnan 

(d)  Draw  on  the  lines  of  symmetry  . 

3.  Fold  a  piece  of  paper  twice  as  shown. 

(a)  Predict  the  shape  you  will  get  when 
you  cut  off  the  corner. 

(b)  Cut  off  the  corner.  Open  it. 

Was  your  prediction  correct'? 

fc)  Draw  on  the  lines  of  symmetry. 

(d)  Name  the  shape  you  have  Qnac|ri\o>.t«.ra\ 

(e)  Foid  another  piece  of  paper  twice  as  shown 
Can  you  cut  it  to  produce  a  square?  Yes 
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ACTIVITIES 

1.  Have  the  students  fold  4  pieces  of 
paper  each  as  shown  and  mark  on  a 
dotted  line  as  indicated. 


Ask  the  students  to  predict  what 
the  shape  of  the  shaded  portion  will 
be  after  the  cut  on  the  dotted  line  has 


been  made.  The  student  can  then 
make  the  cut  and  check  their 
prediction. 

2.  Have  each  student  cut  from 
different  coloured  paper,  a  10  cm  X 
10  cm  square.  Each  student  is  to  cut 
the  square  in  4  pieces  (using  straight 
segments)  in  any  way  they  wish.  The  4 
pieces  are  then  placed  in  envelopes 
and  the  envelopes  labelled  A,  B,  C, 
etc.  The  students  then  select  an 
envelope  and  try  to  reassemble  the 
pieces  to  form  a  square.  The  students 
keep  a  record  of  those  they  complete 
until  all  have  been  successfully 
reassembled.  This  exercise  may  go  on 
for  weeks. 

3.  See  the  “Tangram”  ideas 
listed  in  the  Activity  Reservoir  for 
more  geometric  puzzles. 


OBJECTIVE 

To  identify  symmetry  through  folding 
and  cutting  paper 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

oblique,  prediction 

MATERIALS 

paper  for  folding  and  cutting,  scissors 

USING  THE  BOOK 

Since  this  page  is  designed  as  an 
activity  in  which  students  are  expected 
to  make  some  “discoveries”,  it  is  best 
handled  by  ensuring  that  the  students 
read  and  interpret  the  instructions,  do 
the  activities,  then  and  only  then 
discussing  with  small  groups  their 
“discoveries”. 
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OBJECTIVES 

To  identify  corresponding  parts  of  an 
object  and  its  reflection  image 
To  draw  a  reflection  image  on  the 
coordinate  plane 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

corresponding  vertices,  corresponding 
sides 

MATERIALS 

graph  paper  (DM69). 

RELATED  AIDS 

HMS— DM69. 

BACKGROUND 

A  shape  and  its  flip  image  are 
congruent  shapes.  Corresponding  sides 
and  angles  of  shapes  are  congruent. 

SUGGESTIONS 

Initial  Activity  Review  reflections  by 
using  semitransparent  plastic  mirrors 
or  by  using  tracings  or  cutouts. 

USING  THE  BOOK 

After  discussing  the  display  at  the  top 
of  the  page,  draw  a  shape  and  its 
image  on  the  chalkboard  graph,  as 
shown. 


M 


Ask  the  students  to  name  the 
corresponding 

(a)  vertices 

(b)  sides 

The  students  may  check  using  a  semi¬ 
transparent  mirror. 

Emphasize: 

(a)  corresponding  angles  are 
congruent, 

(b)  corresponding  sides  are  congruent, 


(c)  the  two  shapes  are  congruent. 

Do  Exercise  1  orally.  Assign 
Exercise  2.  You  may  wish  to  do  pages 
316  and  317  in  one  period. 

ACTIVITIES 

1.  This  game  requires  2  players  and  a 
judge.  A  flip  line  (line  of  reflection)  is 
drawn  on  a  grid  paper  or  dot  paper. 
The  first  player  picks  a  point  on  the 
grid  and  marks  it  with  an  X.  The 
second  player  locates  the  flip  image  of 
the  first  point,  marks  it  with  a  O,  then 
picks  another  point  and  marks  it  O. 
The  first  player  is  to  locate  the  flip 
image  of  this  second  point  O  and 
marks  it  X.  The  players  continue.  The 
player  with  the  most  correct  after  10 
turns  each  is  the  winner.  (The  judge 


uses  a  semitransparent  mirror  to 
check.) 

2.  Play  the  game  in  Activity  1 , 
but  draw  segments  joining  any  two 
points. 

3.  See  “Radar  Scopes”  as 
described  in  the  Activity  Reservoir. 

EXTRA  PRACTICE 

Provide  each  student  with  grid  paper 
and  have  them  draw  a  suitable-size 
four-quadrant  arrangement.  Each 
student  is  to  draw  a  simple  diagram 
on  the  grid.  Students  exchange  sheets 
and  draw  the  reflection  image  over  the 
flip  line  of  one  or  both  of  the  axes. 


316 


of  SyOUTifiriry  317 


OBJECTIVES 

To  fold  and  cut  paper  to  make  certain 
polygons 

To  draw  lines  of  symmetry  on  certain 
shapes 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

paper,  scissors,  plastic  mirrors 

USING  THE  BOOK 

Folding  paper  to  make  polygons  is 
enjoyable  if  appropriate  time  is  taken 
to  allow  the  students  success.  After 
making  each  polygon  the  student 
makes  the  lines  of  symmetry  on  it. 

The  models  should  be  large  enough  to 
make  handling  easy. 

The  summary  exercise.  Exercise 
8,  should  be  studied  and  discussed 
thoroughly  with  the  class  noting  the 
various  names  and  properties  and 
looking  for  patterns.  (The  regular 
polygons  have  the  same  number  of 
lines  of  symmetry  as  they  have  sides.) 

ACTIVITIES 

1.  Draw  each  numeral  on  the  chalk¬ 
board.  Discuss  those  that  have 
symmetry  and  draw  on  the  lines  of 
symmetry. 


-6--  --4- 
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2.  Ask  students  to  explore  the 
various  letters  of  the  alphabet  to 
identify  those  that  have  symmetry. 
They  should  draw  each  letter  that  has 
symmetry  and  draw  on  the  line  or 
lines  of  symmetry. 

3.  Have  students  make  a  list  of 
symmetric  words.  The  students  can 
check  by  using  the  semitransparent 
mirror. 

Example 

-eOOK-  M(i)A\ 

I 


4.  Refer  to  the  “Polycubes” 
activity  on  page  49,  Activity  3.  How 
many  of  the  seven  polycubes  have  a 
line  of  symmetry? 
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OBJECTIVES 

To  identify  corresponding  parts  of  a 
shape  and  its  image  after  a  slide 
To  draw  a  slide  image  on  a  coordinate 
plane  given  one  vertex  of  the 
image 

PACING 

Level  A  1-3,  5 
Level  B  All 
Level  C  1,  3-5 

MATERIALS 

graph  paper  (DM69) 

RELATED  AIDS 

HMS  — DM69. 

BACKGROUND 

A  shape  and  its  slide  image  are 
congruent  shapes.  Corresponding  sides 
and  angles  of  a  shape  and  its  slide 
image  are  congruent  (same  size). 

USING  THE  BOOK 

Lead  the  students  through  the  display 
at  the  top  of  the  page  in  which  T'  is 
located  by  a  rule:  right  6,  down  2. 
Then  locate  O'  and  P'  using  the  same 
rule.  Some  students  may  profit  from 
tracing,  cutting  out,  and  sliding  the 
original  triangle  to  match  it  with  the 
image.  This  may  be  necessary  in  all 
the  exercises  to  fully  convince  some 
students.  Exercise  5  illustrates  a 
practical  use  of  a  slide:  “The  area  of  a 
parallelogram  is  the  same  as  that  of  a 
rectangle  with  the  same  height  and 
base.”  (Do  not  force  the  verbal 
statement  but  develop  the  concept.) 
The  students  may  profit  from  cutting 
out  the  shaded  triangle  and  sliding  it 
along  to  its  new  position. 


Corresponding 

V'Ve  can  draw  the  image  or  a 
shape  given  the  position  of 
one  corresponding  vertex  of 
the  image, 
r  is  the  image  of  T. 

Construct  the  siide  image  ot  A  TOP. 

Step  1  To  go  from  T  to  T'  is  a 
slide  using  the  rule 
“right  6,  down  2" 

Step  2  Locate  O'  and  P'  using 

the  '  right  6,  down  2’’  rule. 


Parts  in  Slides 


Exercises 

Use  graph  paper  labelled  as  shown  Draw  A  SET. 

S — ►(5,9)  E — ►(2,6)  r ►(4,3) 

1.  The  image  of  S  is  S' - ►  (10,7). 

(a)  How  far  right'iS  down?  2  t  ? 

(b)  To  locate  T,  we  use  the  rule  “right  ■!,  down 

(c)  Locate  F  using  the  rule,  (di  Draw  ASET', 


2. 
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Ca') 

N->£ 

(b)  R4r>.SU. 

AN-^  UE , 

S£ 

(c)  Z  R-^LS, 

Z'a->Zu. 

ZN-4Z  E 

(d)  R(.,7)^S(Sl2)i  A(4,4)-»  aClO.q); 

ASUE  is  the  slide  image  of  ARAN. 

'  Name  the  corresponding: 

(a)  vertices  (b)  sides  (c)  angles 

_  (d')  Write  the  ordered  pairs  of 


era-.) 


each  set  of  corresponding  vertices. 
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3.  A  STU  and  A  LEA  will  show  a  slide. 

(a)  Find  the  rule  and  complete  A  LEA. 

KiqVtt  (o,  douin  2 . 

(b)  Draw  lines  connecting 
corresponding  vertices 

Are  these  lines  parallel?  Yes 

(c)  Are  A  STU  and  A  LEA  congruent?  YeS 


4. 


5. 


FRED  andLlSA  are  related 
by  a  slide. 

Write  a  statement  about. 

(aj  FR  and  LI  FR  and  LI  are  corresponding 

(b)  I  FRE  and  L  LIS  and  ZLIS  are 

COrrespondif>^  an^\es. 

(ci  segm.ent  FL  and  segment  DA 

(dj  FRED  and  USA 

FR£D  and  USA  are  ^  ^  ' 

conjrxten't . 

Draw  the  parallelogram  A  BCD. 

Draw  A  E. 

Slide  A  AED  right  so  that  AD  is  matched  to  BC. 

(a)  Will  the  area  of  the  parallelogram 
ABCD  be  the  same  as  the  area  of 
rectangle  ABE E^^Why? 

(b)  Calculate  the  area  of  the  rectangle,  cf  st^uare.  units 

(c)  Calculate  the  area  of  the  parallelogram..  9  ^^uare  units 
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ACTIVITIES 

1.  Have  students  play  the  game  in 
Activity  1  on  page  316,  modified  to 
involve  slides.  The  first  player  draws  a 
simple  shape  and  names  the  slide 
(e.g.,  5R,  6D).  The  second  student 
draws  the  image,  then  draws  the 
original  and  names  another  slide  for 
the  first  player  to  draw.  The  player 
with  the  most  correct  after  5  turns 
each  is  the  winner. 

2.  Make  potato  prints.  Students 
may  bring  potatoes.  Slice  a  potato  into 
halves.  Draw  a  design  on  one  half  and 
cut  away  the  surplus  potato  using  a 
pen  knife  or  scissors. 


You  may  cut  out  bits  within  the 
design.  Use  squared  paper  or  sheets  of 
paper  that  have  been  folded  to  form 
large  squares.  Apply  paint  to  the 
design  part  of  the  potato  and  print  in 
the  squares  of  the  paper.  Use  slides  to 
produce  a  design. 

3.  Have  the  students  make  wall¬ 
paper  patterns  using  slides,  flips,  and 
slides  and  flips  combined.  Colour  and 
display. 

4.  Find  examples  of  slides  in  and 
about  the  school.  You  may  extend  this 
to  include  selections  from  magazines. 
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OBJECTIVES 

To  draw  a  rotation  image 
To  use  rotations  to  show  that  the  area 
of  a  triangle  is  one  half  the  area 
of  the  corresponding  parallelogram 
(of  the  same  height  and  base) 

To  show  that  the  area  of  a  trapezoid 
is  one  half  the  area  of  the 
corresponding  parallelogram 
To  experience  optical  illusions 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper  (DM69),  scissors 

RELATED  AIDS 

HMS  —  DM69,  DM76,  and  DM77. 

BACKGROUND 

A  shape  and  its  rotation  image  are 
congruent  shapes.  The  corresponding 
sides  and  angles  are  also  congruent. 

USING  THE  BOOK 

The  student  must  make  the 
appropriate  cutouts  and  turn  them  on 
the  page  to  reinforce  the  point  that 
the  triangle  is  in  fact  one  half  of  the 
rectangle.  While  Exercises  1  and  2  are 
easier  “to  see”,  and  may  be  done  by 
drawing  rather  than  cutting  and 
tracing.  Exercise  3  needs  the  actual 
experience.  The  student  should  be 
able  to  respond  with  “the  triangle  is 
one  half  of  the  parallelogram”  or  “the 
parallelogram  is  twice  the  triangle”. 
Exercises  4  and  5  are  optional  and 
may  be  considered  challenges.  Again 
cutouts  are  encouraged.  Be  sure  to 
draw  the  students’  attention  to  the 
symbol  used  to  show  equal  lengths  of 
some  of  the  line  segments  in  the 
drawings  on  this  page. 

Example 


Rotations 


Draw  A  /ABC  on  graph  paper^ 
Make  a  cutout  of  this  triangle. 
Rotate  the  triangle 
1  turn  about  the 
turning  point. 

Trace  the  image 

Exercises 


Refer  to  the  display. 

1,  (a)  What  is  the  shape  made  by  the  two  triangles?  rettok<\3le 


(bj  Comoare  the  areas  of  the  rectangle  and  the  triangle.  Which  is  larger  and  by  how  rnuch'^ 


(b)  How  many  triangles  make  the  parallelogram?  2. 

(c)  Compare  the  areas  of  the  parallelogram  and  the  triangle. 

Which  is  larger  and  by  how  much?  ,7b6.  parallelojram  is  Lioice  as  lar^e  ftS 

tKe.  -tna-o^le. 
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AMSWERS : 

1. (cX;)  4^4,  6-^6,  C4C  ,  6'-^S  (ii)  Ad-^AB,  5C^  6C,  AB'^  CB 

2.  (a)  /A  rcctanqle  (b)  rec.tar\ale  is  -tw>ice  as  \<v.ra6  as  -the-  Lrianale  . 

(c)  Ci)  N'^N  (ii)  A/K->A/k,  KN'^MN,  KN'^KH 


Discuss  the  optical  illusions.  Ask 
the  students  to  check  each  of  their 
answers. 
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ACTIVITIES 

1.  Have  some  students  make  large 
bulletin-board  working  models  for 
Exercises  2,  3,  4,  and  5.  The  cutout, 
in  colour,  has  a  circular  region  around 
the  point  of  rotation  so  a  thumbtack 
can  be  placed  here  to  hold  the 
working  area.  The  students  can  then 
turn  the  shape  to  match  the  original, 
and  thereby  complete  the 
parallelogram.  Encourage  students  to 
discuss  the  models  with  classmates. 


Thumbtack 

2.  Ask  the  students  to  make 
wallpaper  patterns  using  rotations, 
and  rotations  and/or  slides  and/or 
flips. 

3.  Ask  students  to  research  and 
draw  examples  of  other  optical 
illusions  to  show  the  others  in  class. 

4.  Some  students  may  wish  to 
explain  why  optical  illusions  occur. 
They  may  then  be  able  to  draw  some 
original  designs  of  optical  illusions 
based  on  these  principles. 


ANSWERS: 

4.  Ca)  (A  6-^6,  B'-4  8 

(ji)  48-4  48,  BC^BC,  CR'-^DA^  AD^AO,  D8-^C6 

5.  (<J)  (i)  R-^R,  (li)  VR-^\/R,  RS-*  RS ,  ,  V'R'^\/R, 

yr-^vr,  tr'-asr 


if  4.  Half  turn  the  trapezoid  ABCD 
around  the  turning  point 

(a)  What  is  the  name  of  the 

shape  ASA  e  ?  Paral|elo9rQm 


bI 

c 

6 

r‘ 

c 

71 

7 

. 

^  1. 

< 

! 

f  1 

f 

4 

D 

4 

s' 

(b)  How  many  trapezoids 
make  a  parallelogram';’  Z 

(c)  Compare  the  areas  of  the  parallelogram  with  the  original  trapezoid. 
Which  is  bigger  and  how  much?  TV»e  para 

is  ■boice  as  larae- 

(d)  Name  the  corresponding 
(i)  vertices,  (ii)  sides, 

5.  Repeat  Exercise  4  for  trapezoid  RSTV. 

(a)  PoLcaWclojram  Cv>)  Z  (c)  paroLWelograrw  tioicc  as 

lar^e . 


P 

R 

S 

. 1 

1 

j 

1..^. 

. 

T 

Optical  Illusions 

Things  are  not  always  what  they  appear!  Answer  each  question,  and  then  measure  to  check. 


1.  Is  Z.  A  a  square  corner? 


2.  Which  angles  are  actually  right  angles? 
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OBJECTIVES 

To  make  designs  using  rotational 
symmetry 

To  identify  patterns  which  have 
rotational  symmetry 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

rotational  symmetry 

MATERIALS 

scissors,  tracing  paper 

BACKGROUND 

In  rotational  symmetry: 

(a)  there  is  one  point  (axis)  of 
rotation, 

(b)  as  the  shape  turns  it  occupies  one 
or  more  different  positions  that 
look  exactly  the  same, 

(c)  the  number  of  positions  that  look 
the  same  is  called  the  order  of  the 
rotational  symmetry. 

USING  THE  BOOK 

This  page,  designed  as  an  activity,  is 
self-explanatory,  but  some  students 
may  need  help  following  the 
instructions  in  Number  1.  Use  the 
term  “rotational  symmetry” 
periodically  to  reinforce  the  term. 


Rotational  Symmetry 


Trace,  label,  and  cut  out  the 
pattern  in  Figure  1 . 

Place  it  on  your  page 
and  trace  it.  Label 
it  in  your  book  as 
shown  in  Figure  1 . 

Put  a  pin  at  o. 

Turn  it  .'  of  a  turn  until 
it  fits  the  original  drawing 
as  shown  in  Figure  2. 

Note  that  the  shape  fits. 
Turn  it  again  ^  of  a  turn. 
Does  it  fit  again'!’  Yes 


Figure  1 


This  shape  has 

rotational  symmetry. 


2.  Trace  and  cut  out  each  of  the  following  shapes. 


4.  Create  3  designs  that  have  rotational  symmetry. 
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ACTIVITIES 

1.  Have  students  prepare  original 
designs  with  rotational  symmetry  (this 
will  involve  knowing  some  basic 
principals  of  rotational  symmetry)  or, 
some  students  may  collect  pictures 
illustrating  rotational  symmetry. 

2.  Ask  students  to  identify  solids 
that  have  rotational  symmetry. 
Remember,  a  solid  will  have  an  axis  of 
symmetry. 


I 

I 

1 


3.  In  many  countries  rubber  sink 
stoppers  are  of  this  shape  (part  of  a 


cone)  while  other  countries  sometimes 
have  stoppers  of  this  shape  (spherical). 


Is  there  an  advantage,  one  over  the 
other? 

4.  Refer  to  the  “Polycubes” 
activity  on  page  49.  Which  of  the 
shapes  have  rotational  symmetry? 

EXTRA  PRACTICE 

Cut  from  tag  a  series  of  shapes. 
Students  are  to  trace  each  and  identify 
which  have  rotational  symmetry. 

("^  Some  students  may  be  challenged 
to  identify  the  order  of  symmetry  of 
each  shape  which  has  rotational 


symmetry.) 

Draw  a  series  of  shapes  and  ask  the 
student  to  identify  which  has: 

(a)  line  symmetry, 

(b)  rotational  symmetry. 
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Tessellations 


A  tessellation  is  a  repeated  pattern  that  can  be  used  to  cover  a  surface. 


Exercises 

1.  Make  each  pattern. 

Trace  it  to  make  a  surface-covering 

pattern.  You  may  want  to  make  patterns  using  the  two 

shapes  together.  Colour. 

la)  3  cm 


2.  Other  shapes  will  cover  a  surface  also 
(a)  (1: 


Pentomlnoes  are  made  from  5  squares 
attached  along  at  least  one  complete  edge, 
(aj  Make  ail  of  the  different  pentorninoes. 

(b)  How  many  different  pentorninoes  are 
there? 

(c)  How  many  tessellate? 

(d)  Colour  your  patterns. 


(b) 


3  cm 


This  shape  is  based  on  an  equilateral  triangie. 
It  tesseliates.  Draw  a  shape  that  tessellates. 
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OBJECTIVE 

To  make  simple  tessellation  patterns 
using  a  shape  that  tessellates 

PACING 

Level  A  1,2 
Level  B  All 
Level  C  All 

MATERIALS 

scissors,  duplicated  patterns  of  shapes 

VOCABULARY 

tessellation,  tessellates 

BACKGROUND 

A  shape  tessellates  (produces  a 
tessellation)  if  it  produces  a  pattern 
which  does  not  overlap  nor  leave 
spaces  in  the  pattern.  (Circles  will  not 
tessellate;  squares  do.) 

SUGGESTIONS 

Initial  Activity  Duplicate  sufficient 
numbers  of  each  shape  to  be  used  by 
the  students.  The  students  can  cut  the 
shapes  out. 

USING  THE  BOOK 

Ask  the  students  to  make  different 
patterns  without  overlapping  the 
shapes  and  without  leaving  spaces  in 
the  pattern.  They  should  colour  their 
patterns. 


ACTIVITIES 

1.  Exercise  2(b)  indicates  how  interest¬ 
ing  shapes  can  be  made  that  tessellate. 
Challenge  the  better  students  to  make 
their  own  shapes  that  tessellate. 

Refer  the  students  to: 

Escher,  M.C.  The  Graphic  Work  of 
M.C.  Escher,  Ballantine  Books,  New 
York. 

Ranucci,  E.R.,  J.L.  Teeters  Creating 
Escher-Type  Drawings,  Creative 
Publications,  Palo  Alta,  California. 

2.  Bring,  or  have  students  bring, 
samples  of  wallpaper  and  floor 
coverings  to  class.  Then  identify  the 
shape  or  basic  pattern  that  is  repeated 
(and  tessellates).  You  may  then  ask 


the  class  to  design  their  own  wallpaper 
or  floor  covering  pattern.  They  are  to 
ensure  that  the  pattern  will  tessellate 
when  it  is  repeated. 

3.  Have  students  find  examples 
of  tessellations  in  magazines  or  in 
their  environment. 

4.  See  the  “Tangram”  ideas  in 
the  Activity  Reservoir. 

5.  Have  some  students  report  on 
M.C.  Escher  and  his  art. 

EXTRA  PRACTICE 

Have  the  students  illustrate  with 
examples  or  counter-examples  to  show 
which  of  these  shapes  will  and  will  not 
tessellate. 
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OBJECTIVE 

To  draw  the  perpendicular  bisector 
of  a  segment 

PACING 

Level  A  One  method  only 
Level  B  One  method 
Level  C  Both  methods 

VOCABULARY 

perpendicular  bisector 

MATERIALS 

plastic  semitransparent  mirror  (A 
commercial  product  is  the  MIRA.) 
compasses,  straightedge 

BACKGROUND 

Two  methods  of  constructing  a 
perpendicular  bisector  of  a  segment 
are  shown.  The  teacher  should  decide, 
in  light  of  the  needs  of  the  school  and 
of  the  students,  whether  to  do  one  or 
the  other  or  both. 

Care  must  be  taken  to  keep  the 
mirror  perpendicular  to  the  page.  If  a 
commercially-prepared  product  is  not 
used,  a  piece  of  2  mm  thick  red  semi¬ 
transparent  plastic  can  be  glued  to  a 
wooden  block  so  that  the  plastic  is 
held  perpendicular  to  the  page.  The 
edge  of  the  plastic  against  the  page 
should  be  bevelled  (see  diagram). 


Perpendicular  Bisector 


We  can  use  a  transparent  mirror 
to  construct  the  perpendicular 
bisector  of  a  segment. 

Place  the  mirror  across  FB 
so  that  the  image  of  point  F 
is  on  top  of  point  8. 

Draw  line  RN. 

Line  RN  is  the  perpendicular  bisector  of  line  FB. 


Exercises 

1.  Draw  a  line  segment  DR  10  cm  long. 

Use  your  plastic  mirror  to  draw  the 
perpendicular  bisector  as  in  the 
diagram. 

5  cm 

(a)  How  long  is  line  segment  DM7  line  segment  MR?  5  cm 

What  does  bisect  mean?  divide  mto  2  parts. 

(b)  Measure  Z.  DMS.  10° 

What  does  perpend/cu/ar  mean?  A  line  at  _ 

rigKt  ftoqles  to  anotV»er  s  w 

(c)  Write  these  instructions  line.. 

in  your  own  words; 

“Draw  the  perpendicular  bisector 
of  segment  DR.” 

2.  Draw  these  segments: 

(a)  8  cm  (b)12cm  (c)15cm 

Construct  the  perpendicular  bisector  of  each.  Measure  to  check. 

4.  Draw  a  line  segment  RD. 

Construct  three  different  line  segments  that  are  perpendicular  to  RD. 


T 
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USING  THE  BOOK 

In  teaching  the  use  of  the  plastic 
mirror,  it  helps  students  if  you  tell 
them  that  the  mirror  is  usually  placed 
where  the  solution  line  will  be.  Hence 
for  the  perpendicular  bisector  (explain 
this  term)  the  mirror  would  initially  be 
placed  across  the  line  near  its 
midpoint,  then  adjusted  so  one  point 
is  mapped  onto  the  other.  Discuss  the 
two  conditions:  perpendicular  and 
bisector. 


Bisecting  the  Perpendicular  Another  Way 


We  can  use  compasses  and  a  straightedge 
to  construct  the  perpendicular 
bisector  of  a  line  segment. 


(Istart) 


Place  the  point  ot  compasses  on  A  and  draw  an  arc.  | 

Keep  compasses  set.  Place  point  of  compiasses  on  B  and  draw  arc.  | 

Lsbei  poinls  where  arcs  intersect  G  and  H. 

I  Draw  line  oTT^ 

('stop') 

GH  is  the  perpendicular  bisector  o?  AB. 
Use  a  plastic  mirror  to  check. 


Exercises 

1.  Draw  a  line  segment  AB  in  your  book. 

Use  the  above  method  to  construct  the  perpendicijiar  bisector  of  the  segment, 

(a)  Measure  £  AOG.  is  it  Measure  40  and  OB  Are  they  egual''  Ves 

(Cl  is  it  important  how  far  the  comoasses  are  opened?  -tl.  ^  •  \  \ 

1  he-  Compass  opening  mast  be 

2.  Draw  a  large  triangle.  -tban  one  -tbe.  iJnC  s^gmcri't 

bemo  feisectea. 

ta)  Construct  the  perpendicular  bisector  ot  eaclTSiide 

ibi  Extend  the  blse-ctors  so  that  they  intersect  — .  ,  .  •  l  -  .  . 

I  he  intersection  pomt  is  ms'Kie  o.f\ 

fq)  Write  a  statement  about  the  intersection  point.  oco.'t.e.-ar.aVe.i  -triangle  and  aulsiae 

(d)  What  does  bisect  mean^  Wrj-fe  a  statement.  obkuse- an3\«A  tnan^Ne. 

3.  Dravv  a  line  segment  SD.  Bisect  meo-ns  to  a'lDide  into  2  eijua\  parts. 

Coiistruct  three  different  line  segments  that  are  perpendicular  to  SD. 
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Many  students  find  the 
compasses  very  difficult  to  handle  and 
manipulate.  Therefore,  not  only  do  the 
students  need  to  learn  how  to  perform 
the  construction,  they  need  to  learn 
how  to  manipulate  the  compasses. 
Encourage  the  students  to  do  the  best 
they  can  and  to  practise. 

If  students  experience  both 
methods,  you  may  let  them  decide 
which  they  will  use  when  they  need  to 
draw  perpendicular  bisectors. 

Some  students  may  question  why 
they  have  to  do  these  constructions  the 
hard  way  (with  the  compasses)  when  it 
is  so  easy  with  the  mirror.  Hence,  the 
student  may  be  granted  permission  to 
do  it  whichever  way  he/she  prefers 
once  each  method  has  been 
experienced. 

Students  should  be  cautioned  as 
to  the  correct  use  and  method  of  using 
compasses.  Emphasize  that  the 
compasses  must  not  be  adjusted  after 
the  first  arc  (the  radius  must  remain 
the  same). 

ACTIVITIES 

1.  Have  the  students  draw  a  triangle 
and  its  extended  bisectors  as  in 
Exercise  2  on  page  325.  Then,  using 
the  point  of  intersection  of  the 
bisectors  as  a  centre  point,  have  them 
draw  (using  compasses)  a  circle  so  that 
the  circumference  passes  through  each 
vertex  of  the  original  triangle. 


\  I  / 
\  I  / 


2.  Challenge  the  students  to 
define  each: 

bisect;  perpendicular;  perpendicular 
bisector. 
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OBJECTIVE 

To  bisect  an  angle 

PACING 

Level  A  One  method 
Level  B  One  method 
Level  C  Both  methods 

MATERIALS 

semitransparent  plastic  mirror, 
compasses,  straightedge 

BACKGROUND 

Two  methods  of  constructing  the 
bisector  of  an  angle  are  shown.  The 
teacher  should  decide  whether  to  do 
one  or  both  methods. 

USING  THE  BOOK 

For  Exercise  1,  suggest  that  the 
students  place  the  plastic  mirror 
where  they  think  the  bisector  will  be. 
Then  adjust  the  mirror  so  that  one 
ray,  ray  RP  maps  onto  the  other  ray, 
ray  RF.  They  then  draw  a  ray  along 
the  mirror  edge. 

When  the  students  use  the 
compasses,  emphasize  that  the  second 
and  third  arcs  must  have  the  same 
radius,  i.e.,  the  same  setting  of  the 
compasses. 


Angle  Bisector 

We  can  use  the  plastic  mirror 
to  bisect  an  angle. 

Place  the  mirror  between  the 
two  rays  so  that  the  image 
of  ray  fits  on  ray  AK. 

Draw  ray  AM. 

Ray  AM  bisects  Z.  KAJ. 


Exercises 

1.  Draw  a  large  angle  FRP. 

Use  your  mirror  to  bisect  it. 

(a)  Measure  each  of  the 
new  angles.  How  do  the 
sizes  compare?  Thej  are. 

(b)  Write  this  instruction 

in  your  own  words:  ^ 

“Bisect  an  angle.” 


2.  Draw  and  bisect  (a)  two  acute  angles,  (b)  two  obtuse  angles.  p 

3.  Draw  any  large  triangle. 

(a)  Bisect  each  angle. 

(b)  Extend  the  bisectors  so  that  they  intersect. 

,  ,  ,  u  .  .u  ^  ,  TWe  intersection  point  'is  mstae 

(c)  Write  a  statement  about  the  intersection  point,  twe  tr-'inn^ie. 

326  Angle  bisector:  transparent  mirrors 
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Bisecting  an  Angle 

We  can  use  compasses  to  bisect  an  angle 


C 


Start 


I  Place  the  point  of  compasses  on  vertex  A  and  i 
I  draw  arc  to  cut  arms  at  R  and  T.  j 

. . t . . . . 

I  Place  the  point  of  compasses  on  R  and  draw  1 
j  an  arc  between  rays.  I 


I 


I  Place  the  point  of  compasses  on  T  and  draw 
!  arc  to  cut  first  arc  at  P. 


Draw  AP. 

I 


Stop  ') 


Line  AP  bisects  Z.  BAC. 

Use  a  plastic  mirror  to  check. 


Exercises 

1.  Draw  any  angle  DAN. 

Bisect  it. 

Check,  using  a  protractor. 

2.  Draw  a  triangle. 

(a)  Bisect  each  angle. 

(b)  Extend  the  bisectors  so  that 
they  intersect. 

(c)  Write  a  statement  about  the 
intersection  point. 


BRAINTIGKLER 


Make  this  pattern  by  tracing 
a  square  5  times.  Cut  out. 
Draw  in  the  red  tines. 

Cut  on  the  red  lines. 

Use  the  4  pieces  to  make 
one  square.  . 


lA  u 

n  H 

s 
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ANSWERS: 

2.  Cc)  TV\6  mV-ersecLion  poln-t  is  iwsiAe.  -t^vaci^Xe,. 

Brain-tJc.k.lerr: 


ACTIVITIES 

1.  Have  the  students  check  their  work 
by  measuring  the  initial  angle  and 
each  angle  formed.  Remind  the 
students  that  their  measuring  exercises 
produce  only  approximate  numbers, 
hence,  small  variations  may  appear. 
Discuss  the  differences  as  they  occur. 

2.  Have  students  draw  a  square 
and  bisect  the  angles.  What  is  the 
point  of  intersection  called?  [centre  of 
the  square  or  centre  of  rotation]  Does 
this  also  happen  with  parallelograms? 

3.  Challenge  the  students  to  find 
a  way  to  trisect  an  angle.  Remind 
them  that  using  a  protractor  is  not 
allowed  in  geometric  constructions. 
Suggest  that  they  research  in  the 
library  unsolved  mathematics 
problems  —  this  being  one.  (There  are 
ways  to  trisect  an  angle  but  none 
using  standard  Euclidian  methods.) 

4.  In  Exercise  3  on  page  326  and 
Exercise  2  on  page  327,  have  the 
students  draw  an  inscribed  circle 
using  the  point  of  intersection  of  the 
three  bisectors  as  centre. 


/ 
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OBJECTIVE 

To  locate  the  centre  of  a  circle 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

semitransparent  plastic  mirror 

BACKGROUND 

This  construction  is  not  done  using 
compasses  and  straightedge  at  this 
time. 

USING  THE  BOOK 

Ask  the  students  to  draw  a  circle 
using  cylindrical  tin  cans.  Then  assist 
the  students  to  follow  the  directions  in 
the  display  at  the  top  of  the  page.  The 
image  of  one  half  of  the  circle  must 
match  the  half  behind  the  mirror.  The 
point  of  intersection  of  any  two 
diameters  is  the  centre. 

An  alternate  method  of 
illustrating  the  principle  contained  on 
this  page  is  to  have  each  student  cut 
out  the  circles  traced  using  the  cans. 
The  circle  is  folded  to  form  two 
matching  halves.  This  is  repeated 
again.  Where  the  two  fold  lines 
intersect  is  the  centre  of  the  circle. 


Locating  the  Centre  of  a  Cin 

We  can  use  the  plastic  mirror 

to  locate  the  centre  of  a  circle,  (  i  // 

Place  the  mirror  on  the  circle  1  \  /  * / w 

so  that  one  half  matches  the  other  half.  U 

Di'aw  a  line  along  the  mirror,  ^ - r- — - 1 - 

Repeat,  Draw  another  line 

The  two  lines  intersect 

at  the  centre  of  the  circle.  .  . 

Centre  of  Circle 

!3l© 

Exercises 

1.  Use  a  round  tin  can  to  draw  /r 

a  circle,  /  \  /  t 

(a)  Locate  the  centre  of  the  circle.  I  X, 

Use  compasses  to  check  that  V  //  \,  2 

you  have  located  the  centre. 

{b)  What  is  each  segment  CD 
and  EF  called? 

2.  Repeat  Exercise  1  with  two  other  circles, 

3.  Trace  this  arc.  / 

(a)  Find  the  centre  of  the  circle  of  1 

which  it  is  part.  \ 

(b)  Use  compasses  to  complete  the  circle, 

BRAINTICKLER 

Which  circle  is  larger?  Tk&j  (xre  totk  ^  H  ) 

Guess  first.  Then  check.  Sawse  ^'13^-  V^/  \  /  V 

328  Centre  of  a  circle 


The  Braintickler  is  another 
optical  illusion. 

ACTIVITIES 

1.  Ask  the  students  to  write,  in  flow¬ 
chart  form,  the  instructions  for 
locating  and  checking  the  centre  of  a 
circle. 

2.  Ask  the  students  to  write  a 
flow  chart  for  the  alternate  method  of 
locating  the  centre  of  a  circle  cut  from 
paper. 

3.  See  “Road  Rally”  as  described 
in  the  Activity  Reservoir. 
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Constructing  Parallel  Lines 


We  can  draw  a  line  parallel  to 
another  line  by  using  a  plastic  mirror. 
Draw  a  line  DC  perpendicular  to  AB. 
Draw  a  line  EF  perpendicular  to  DC. 
EF  is  parallel  to  AB. 


A  ^ 

\ 

B 

A 

— 

-  / 

/ 

/ 

E 

r'c  F 

2 

A  D 


Exercises 

1.  Draw  a  line  AS. 

Construct  a  line  EF  parallel  to  AB. 

To  check:  Place  your  mirror  across 
the  two  lines  so  AB  fits  on 
itself.  Is  EF  on  itself? 

If  it  is.  the  two  lines  are  parallel. 

2.  Draw  a  pair  of  parallel  lines: 

(a)  3  cm  apart  (b)  1 0  cm  apart 

3.  Draw  a  rectangle  using  the  method  shown. 


3 


ABCD  is  a  rectangle.  Why? 

4.  Draw  a  square  by  using  the  method  in  Exercise  3 
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OBJECTIVE 

To  draw  a  line  parallel  to  a  given  line 

PACING 

Level  A  1 
Level  B  1,3 
Level  C  All 

MATERIALS 

semitransparent  plastic  mirror 

BACKGROUND 

This  construction  is  not  done  using 
compasses  and  straightedge  at  this 
time. 

There  are  two  methods  of 
drawing  a  line  parallel  to  a  given  line: 
the  method  illustrated  and  the 
following. 

Place  a  dot  P  where  you  want  the 
other  line  to  go.  Place  the  mirror  as 
indicated  so  that  ray  SR  maps  onto 
ray  AT.  Look  in  the  mirror  and  mark 
the  image  P'  of  P  behind  the  mirror. 

is  parellel  to  RT. 


P' 


Draw  PP ' .  PP ' 


P 


P  P' 

« - •— 


ACTIVITIES 

1.  Ask  the  students  to  draw  an  angle 
consisting  of  two  segments  with  a 
common  endpoint  (as  illustrated). 

Then  have  them  construct  two  parallel 
lines  to  make  a  parallelogram. 


2.  Challenge  the  students  to  find 
another  way  to  draw  a  line  parallel  to 
a  given  line.  (See  Background.) 

3.  Use  the  “Tangram”  pieces  as 
described  in  the  Activity  Reservoir. 
Have  the  students  find  how  many 
patterns  they  can  make  with  at  least 
one  pair  of  parallel  sides.  Have  them 
trace  each  pattern. 


— • - •— 

R  T 

While  this  method  has  some 
advantages  over  the  one  in  the  text, 
the  one  in  the  text  is  more  basic  and 
easier  understood  by  the  student. 

USING  THE  BOOK 

Illustrate  at  the  chalkboard  or  on  the 
overhead  projector  how  to  construct  a 
line  parallel  to  a  given  line.  Assign  the 
exercises  and  move  about  helping 
those  students  needing  it. 
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OBJECTIVES 

To  draw  a  segment  congruent  to  a 
given  segment 
To  copy  an  angle 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

compasses  and  straightedge 

RELATED  AIDS 

HMS  — DM78. 

BACKGROUND 

These  constructions  are  not  done 
using  the  semitransparent  mirror. 

USING  THE  BOOK 

First  Display.  To  copy  segment  MA^ 
we  draw  a  rayP/?.  Using  the 
compasses,  we  measure  off  the  length 
of  MN  and  mark  it  on  the  ray. 
Illustrate  the  methods  using  the 
overhead  projector  or  chalkboard. 
Second  Display.  Draw  the  students’ 
attention  to  the  fact  that  the  Z.  DET 
is  to  be  copied  and  the  other  drawings 
in  the  display  illustrate  the  steps  in 
making  this  copy. 

ACTIVITIES 

1.  Ask  the  students  to  draw  any 
parallelogram.  Then  ask  them  to  copy 
the  parallelogram  using  the  techniques 
they  have  learned  to  date.  There  are  a 
number  of  ways  in  which  this  can  be 
done.  Discuss  each  different  method 
used. 

2.  Four  soldiers  came  to  a  river 
they  could  not  swim.  The  only  way 
across  was  by  a  small  boat  owned  by 
two  small  boys.  The  boat  would  hold 
one  soldier  or  two  boys,  but  not  a 
soldier  and  a  boy  nor  two  soldiers. 

How  can  the  soldiers  get  across  the 
river  using  only  the  boat  and  oars? 
[Solution;  Both  boys  row  across  the 
river  and  one  rows  back  to  let  a 
soldier  row  across.  The  second  boy 
rows  back  and  the  process  is  repeated 
until  all  are  across.] 

3.  A  legendary  traveller  with  a 
w'olf,  a  goat,  and  a  huge  cabbage, 
came  to  a  river.  He  found  a  small 
boat  that  could  hold  only  himself  and 
one  of  his  possessions.  The  wolf 
cannot  be  left  alone  with  the  goat  and 
the  goat  cannot  be  left  alone  with  the 


Copying  a  Line  Segment 

We  can  use  compasses  to  make  a  line  segment  congruent  to  MN. 


M  N 

Set  compcisses  to  correct  length. 


p  i  H 

Place  the  point  on  a  new  point  P  and  draw  an 
arc.  Draw  a  line  from  P  to  arc. 

Label  the  intersection  R. 


PR  is  congruent  to  MN. 


Exercises 

Draw  a  segment  KJ  on  your  page. 

Construct  another  segment  TS  congruent  to  KJ. 


Copying  an  Angle 


Z,  CAB  is  a  copy  of  L  DET. 


Exercise 

Draw  any  L  DET.  Use  the  method  shown  to  copy  it. 
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cabbage.  How  could  the  traveller, 
using  the  boat  only,  get  himself  and 
his  possessions  across  the  river? 
[Solution:  The  traveller  takes  the  goat 
across  first  and  returns  to  get  either 
the  wolf  or  cabbage.  He  takes  this 
item  across,  but  takes  the  goat  back 
to  leave  on  the  bank  while  he  takes 
the  third  possession  across,  then 
returns  to  get  the  goat.] 
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Make  a  Puzzle 


1.  Draw  a  square  ABCD  10  cm  on  each  side. 
Mark  points  E.  F.  G,  H  each  2  cm  from 
a  corner  as  shown. 

Draw  segments  HF  and  GE. 

Cut  along  the  lines  to  get  4  pieces. 

Draw  and  cut  out  a  6  cm  squive. 

The  challenge: 

Combine  the  5  pieces  to  form 
a  large  square 

6  om 


2,  Draw  and  cut  out  a  1 0  cm  square. 

Cut  it  into  any  4  pieces. 

Challenge  a  classmate  to  reassemble 

the  pieces  into  a  square. 

\ 

_ _ 

3.  Glue  27  cubes  together.  (Use  as  little  glue  as  possible.) 

Paint  the  outside  of  the  new  large  cube. 

(a)  How  many  small  cubes  have  only  1  face  painted?  i> 

(b)  How  many  small  cubes  have  exactly  2  faces  painted?  '2. 

(cj  How  many  small  cubes  have  exactly  3  faces  painted?  8 

(d)  How  many  small  cubes  have  exactly  4  faces  painted?  O 

(e)  How  many  small  cubes  have  no  faces  painted?/ 

If  necessary,  take  your  cube  apart  to  check. 


Act'Vilv 
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OBJECTIVE 

To  construct  and  solve  puzzles  based 
on  shapes 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

heavy  paper  or  tag,  rulers,  scissors 

BACKGROUND 

Spatial  perception  can  be  strengthened 
through  suitable  experiences.  The 
puzzles  on  this  page,  as  well  as  others 
throughout  this  series,  are  designed  to 
provide  these  experiences.  Also,  the 
puzzles  are  designed  to  be  more  easily 
solved  if  logical  steps  are  followed  — 
logical  problem-solving  steps.  One  such 
procedure  is  illustrated  in  the  subparts 
of  Exercise  3. 

USING  THE  BOOK 

Encourage  the  students  to  work 
independently  (assist  where  reading 
problems  exist).  If  necessary,  allow  two 
students  to  work  together  for  one  may 
inspire  the  other.  If  blocks  are 
unavailable,  or  to  check  the  answers  for 
Exercise  3,  see  pages  180  and  181. 


ACTIVITIES 

1.  Provide  the  students  with  5  by  5  dot 
paper.  Challenge  the  students  to  join 
dots  to  form  a  cross  like  this. 


There  are  to  be  5  dots  remaining  inside 
and  8  dots  outside. 

Solu  tion: 


\ 

/ 

/ 

/ 

• 

\ 

• 

S 

\ 

• 

•  > 

/ 

\ 

\ 

> 

• 

/ 

^  • 

/ 

\ 

/ 

\ 

• 

• 

/ 

\  X 

\  / 

V 

• 

¥  • 

2.  Allow  pairs  of  students  to 
make  a  design  using  the  tangram 
pieces.  Each  student  traces  the 
outlines  of  the  design,  then  the  two 
students  exchange  designs  and  try  to 
re-form  the  pieces  to  make  the  design. 
As  another  version,  the  pair  may 
decide  to  use  any  6  (or  5)  of  the  pieces 
to  form  a  design.  The  piece  not  used 
is  not  identified. 

3.  See  “Square  It”  as  described 
in  the  Activity  Reservoir. 
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OBJECTIVE 

To  construct  common  solid  shapes 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

construction  paper,  rulers,  scissors 

VOCABULARY 

polyhedron,  polyhedra,  tetrahedron, 
octahedron,  hexahedron,  hexagonal 

RELATED  AIDS 

HMS  — DM69. 

USING  THE  BOOK 

Many  students  will  be  able  to  draw 
their  own  nets  especially  if  dot  paper 
and  grid  paper  are  available  for  those 
based  on  rectangles.  Triangular  dot 
paper  is  required  for  those  based  on 
the  equilateral  triangles.  You  may 
wish  to  provide  some  students  with 
nets  for  tracing. 

For  the  plural  form  of  poly¬ 
hedron,  both  polyhedra  and 
polyhedrons  should  be  accepted. 

ACTIVITIES 

1.  Have  the  students  print  names  on 
the  polyhedra  and  suspend  them  from 
the  ceiling  or  display  them  where 
suitable. 

2.  Have  the  students  find  pictures 
that  illustrate  the  shapes  shown  on  the 
page  as  well  as  others.  Prepare  a 
bulletin-board  display. 

3.  Have  the  students  assemble 
the  unused  polyhedra  to  form  a 
futuristic  city.  They  will  want  to 
arrange  streets,  avenues,  etc. 

4.  Have  the  students  calculate  (a) 
the  volume,  (b)  the  surface  area,  of  as 
many  shapes  as  they  can. 


Making  More  3D  Shapes 

Activity 

Construct  each  of  the  following  nets  for  making  polyhedra. 

Use  coloured  paper  or  heavy  tag. 

Cut  out  the  nets  and  assemble  them. 

Label  each  with  a  name  and  suspend  them  in  your  classroom. 


Tetrahedron 


Hexahedron 


(Make  up  your  own  lengths.) 


Triangular  Prism 


(Make  up  your  own  lengths.) 


Octagonal  Pyramid 
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Drawing  Polyhedra 

1.  Copy  and  complete  this  chart  for  the  3D  shapes  you  made  from  page  332. 


Name  of  F-olyfietlra 

Number  ol  Vertices  tV) 

Number  ol  Faces  (F) 

Number  of  Fdges  (E) 

V  +  F  E  =  ■ 

tetrahedron 

4 

4 

6 

4  +  4  -6  =  2 

pyrarm-d 

5 

■  5 

■  8 

5  +  5  j|8  =2 

triangular  prism 

■  b 

5 

■  9 

6  +  5  =2 

What  do  you  notice  about  the  solution  to  V  +  F  -  E?  It  aluiajs  Z. 

2.  Copy  and  name  each  polyhedron  on  graph  reaper-  Complete  parts  (e)  and  (f). 


(a) 

. feb; 

. 

(C) 

A 
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(d) 
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z 

l: 

3.  Use  graph  paper  and  draw  your  own  polyhedra.  Name  each  one. 
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AtiSWERS: 

1.  hexaqonal  pnsitt :  V- \a,  F  —  8  ,  E— 18,  ia  +  8-l8=2 
hexoiheJron  :  V— 5,F  — fo,E —  q,S+b-‘1=2. 
octokWedroi^  V-lo,  F-8,E— 12,  hf&~]2.-2. 

Octoi^onal  yriam  ■■  F-‘1fE  Jfo,  9+R-l(i>=2 

2..  (oi')  Rect.'atNaiA\<xr  pr’ism  Cb')  Tetra.V»e<iroo  (c)  Square -\5cvseJ  puramiti 
C8') 'Tr'van2vx\9.r  prism  (e")  Cute  ([V)  Tet.ra.V>e3rc>n 


OBJECTIVES 

To  draw  certain  polyhedra  on  graph 
paper 

To  recognize  Euler’s  relationship 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

polyhedra  constructed  from  page  332, 
graph  paper  —  0.5  cm  squares  is  most 
appropriate  (DM69) 

RELATED  AIDS 

HMS  — DM69. 

BACKGROUND 

The  relationship  V  +  F-  E  =  2is 
attributed  to  and  named  after  Euler 
(pronounced  Oiler). 

USING  THE  BOOK 

Have  the  students  copy  in  their  work¬ 
books  the  chart  in  Exercise  1,  and 
complete  it  for  all  the  models  made  to 
date.  Encourage  them  to  discover  the 
relationship  —  if  necessary,  through 
discussions  with  small  groups. 

Students  should  be  encouraged 
(instructed)  to  draw  several  of  each  of 
the  polyhedra  shown.  Only  through 
practice  will  they  remember  how  and 
be  able  to  draw  the  figures  at  some 
later  date. 

ACTIVITIES 

1.  Provide  the  students  with  graph 
paper.  Ask  them  to  draw  futuristic 
city  using  polyhedra  as  the  basic 
shapes. 

2.  See  “Road  Rally”  as  described 
in  the  Activity  Reservoir. 

3.  See  the  “Snatch  and  Match” 
variation  of  the  “Fraction  Cards”  idea 
described  in  the  Activity  Reservoir. 
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OBJECTIVE 

To  enlarge  a  given  pattern  that  is  on 
squared  paper 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

squared  paper  with,  if  possible, 
squares  larger  than  those  on  these 
pages 

RELATED  AIDS 

HMS  — DM79. 

BACKGROUND 

A  shape  and  its  enlargement  are 
similar  shapes. 

SUGGESTIONS 

Initial  Activity  Discuss  similar 
shapes  referring  to  the  ratio  of  the 
length  of  the  sides. 


Enlargements 


Cathy  wanted  to  draw  this 
picture  larger. 


To  do  it  she  used  grid  paper 
with  larger  squares. 

Exercises 


Use  1  cm  square  grid  paper. 

1.  Copy  the  drawing  of 
Triangle  Cert, 


2.  Fnlarge  each  bird,  and  then  colour  each  one. 
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Then  state  that  enlargements  can 
be  made  easily  using  grid  paper.  As 
an  application  of  enlargements,  you 
may  calculate  the  height  of  a  light 
standard,  telephone  pole,  or  tree. 

Stand  a  metrestick  upright,  measure 
the  length  of  its  shadow,  then  measure 
the  length  of  the  shadow  cast  by  the 
tree. 

(a)  height  of  metrestick  height  of  tree  (c) 

(b)  length  of  its  shadow  length  of  tree's  shadow  (d) 

_  c_ 

~b  ~  ~d 

C 
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She  is  using  grid  paper  with  larger  squares. 

She  copies  each  square  carefully,  and  goes  on  to  the  next. 


Exercises 

1.  Use  a  grid  with  2  cm  squares. 

Copy  the  cartoon  figure  in  the  display. 

Copy  each  cartoon  figure. 


EnlargiHQ  curved  ii^juros  on  a  und  335 


USING  THE  BOOK 

Treat  these  two  pages  as  one  lesson. 
Ask  the  students  to  cover  the  right- 
hand  side  of  the  display  (i.e.,  the 
enlargement).  Then  direct  them  to 
label  squared  paper  with  horizontal 
and  vertical  number  lines.  Then 
choose  a  point  in  the  pattern  —  say 
the  point  at  (0,5).  Locate  this  point  on 
their  grids.  Then  choose  another  point 
—  say  (2,2).  Locate  this  on  their  grids. 
Join  the  two  points  with  a  straight 
line.  Continue  this  until  the  pattern  is 
complete.  (Some  students  may  wish  to 
locate  the  second  point  by  the  “2  over 
and  3  down”  method.  While  this  is 
not  incorrect,  the  practice  comes  in 
using  the  ordered  pair.  Note  also, 
that  statements  like  ‘‘3  down  and  2 
over”  break  the  ordered  pair  rule  of 
the  horizontal  movement  first,  then 
the  vertical  move.  Therefore,  if 
students  use  this  method,  set  the 
practice  of  using  the  left,  right 
movement  first.) 


ACTIVITIES 

1.  Ask  the  students  to  colour  their 
pictures. 

2.  How  many  triangles  are  in 
Triangle  Cat? 

3.  Ask  the  students  to  bring  their 
favourite  comic  strip  character.  Over 
these  they  draw  a  square  grid  system. 
Have  them  enlarge  the  character. 

4.  Provide  the  students  with 
rectangular  grid  paper.  Ask  them  to 
use  this  grid  to  enlarge  any  of  the 
pictures.  What  is  the  result? 


5.  Provide  the  student  with  this 
grid  system  shown.  Ask  them  to  use 


this  grid  to  enlarge  a  picture.  What  is 
the  result? 
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OBJECTIVES 

To  locate  points  on  maps  superimposed 
with  grids,  using  an  ordered  pair 
approach 

To  practise  multiplication  and 
division  by  10 

PACING 

Level  A  All 
Level  B  All 

Level  C  3;  16-34  (even);  Tune  Up  is 
optional 

RELATED  AIDS 

CALC.  ACTIVITY  MASTERS  — 82. 

USING  THE  BOOK 

In  these  exercises  we  name  the 
squares  by  using  ordered  pairs:  the 
letter  first  and  the  numeral  second. 
Work  through  the  display  locating 
Saint  John,  having  told  them  it  is  in 
square  H4.  When  the  students  have 
done  this,  do  Exercise  1.  Check  where 
the  students  place  their  fingers  by 
getting  pairs  of  students  to  check  each 
other.  Assign  the  balance  of  the 
exercises  or  do  the  exercises  orally. 

The  Tune  Up  may  indicate  a 
problem  area.  If  this  occurs,  complete 
several  examples  and  have  the 
students  “state  a  rule”  for  multiplying 
and  dividing  by  10.  (See  pages  60  and 
95.) 


Using  Maps 


Nicholle  and  Gustoif  were  looking  ar  Ihls  map.  Gustolf  asked,  'Where  is  Saint  John?”  ,  ■  - 

Nichoile  replied.  "It  is  in  square  H4.''  Can  you  find  Saint  John?  ^  t 

Essrcises 

Refer  to  the  mrap  in  the  display.  i 

1.  Locate  square  D5.  Hasne  a  city  in  this  squ-are.  Moosonee 

2.  Locate  square  F6,  Name  three  cities  in  this  square.  L«tr«aor  CiLj ,  Mt .  U)ri^.  i 

Locate  each  of  the  following  places  by  using  the  name  of  the  square  Gagnon  g 

C3  I 

3.  Bed  Lake  4.  Goose  Bay  s.  Mattagami  E'4-  e.  Kirkland  Lake  04  7,  Sault  Ste.  Marie 

8.  Halifax  M3  9.  Ottawa  E3  10,  Dryden  A4  Hamilton  02  ^2.  FI.  George  ofa 

St.  JoVin's 

13,  Locate  the  city  in  J6.  In  H4  there  is  a  city  with  a  similar  name 

How  do  the  t>w'o  names  differ?  Sa-nt  3oV<n 
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Name  the  city  in  each  of  these  squares, 

'*■  “PrioceRufta''- 


16.  G3 
21.  E5 


TWe  R 


<X5 


Llr<xf^»ufn 


RcX\aV)ow3 

I'D 

23.  12 


Mei  lOftfi 
Hat 


Loof'  “■■  3aaper 

Give  the  name  of  the  square  in  which  each  city  is  located 

B4 

24.  Vcincouver  55  25.  Edmonton  [>4.  26.  Prince  George  27.  Calgary  ^3 

28.  Winnipeg  G2  29.  Regina  F2.  30.  Saskatoon  £3  31.  Thunder  Bay  I 


S'loouc 
Lack  oat 


Multiply. 

Tune  Up 

1.  23,5  2. 

15.6 

3.  76.45  4. 

156.35 

5.  76.41 

X  10 

X  10 

X  10 

X  10 

X  10 

235 

Divide 

iSb 

144.5 

1543.5 

744.' 

6.  75  4  -  10  ^ 

7.  46.5  - 

-  10  8,  138.4 

(3.84®- 

13.1-10  ,  3^ 

ACTIVITIES 

1.  Play  “Relay”.  Make  teams.  Using  a 
large  display  map  of  the  world  or 
North  America  (with  Mercator 
projection),  give  each  team  the  name 
of  a  city  with  its  location  in  the 
ordered  pair  form.  Have  the  players 
find  their  city.  The  first  wins  a  point 
for  their  team.  The  team  with  the 
most  points  after  every  player  has  had 
a  turn  is  the  winner. 

2.  Refer  to  the  Activity  Reservoir 
for  suitable  activities  to  reinforce 
computational  skills  as  needed  by  the 
students  in  your  class. 

3.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 

Use  card  sets  such  as: 


Calgary 

Alberta 

Halifax 

Nova  Scotia 

Winnipeg 

Manitoba 

Practice  usino  coordinaley  on  a  map  337 
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OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM80. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected, 
you  should  provide  appropriate 
remedial  work.  You  may  wish  to 
reteach  if  a  large  number  of  students 
had  difficulty  with  a  particular  topic 
or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see 
page  312). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1-3 

A 

316,318,320 

4.5 

B 

324-327 

6,7 

C 

317,322 

Chapter  Test 


1.  Copy  this  shape. 
Draw  the  slide  image. 


2.  Write  what  you  knov/  about 

lines  AB  and  CD.  Lines  /46  and 

CD  are  para  lie 


A 

B 

t 

l\ 

L 

// 

\\ 

) 

7 

1 

K 

/ 

( 

/ 

\ 

\ 

\ 

4  A 

7^ 

r 

rr 

i  / 

\ 

\i-^ 

c 

D 

3.  Name  the  corresponding 

(a)  sides 

(b)  vertices 

U)  KY-^SM 
YA-AMR 


RS 


(b")  K— ^  S 
Y->  M 
A->  R 


!■  lip 

4.  Draw  an  angle. 

Gisect  it 

6.  Draw  a  large  rhombus 
as  shown.  Draw  all  the 
lines  of  symmetry. 

57 


5.  Draw  a  line  segment. 

Construct  its  perpendicular  bisector. 
7.  Identify  vo.'hich  shape  or  shapes  have 


338  Ch.3D!i~i  1  ■  Iftst 


338 


Cumulative  Review 


1.  2  407  000  OOO^jiU;^^  hundred  m'lW'.oo 


four  HaH  seven  ■■Hi 

■thowsorxithj  10  000 

■■■■  10'‘  =  ^Hi 


Complete:  two  H 
2.  The  7  in  2  347  is  seven 

4.  Draw  an  angle.  Use  a  protractor  to  measure  it. 

5.  Calculate  me  measure  of  L  A.  ■10'’  e.  What  is  the  measure  of  L  STV?  35* 

c 


Multiply, 


3.1 

9.  23  rTl  .3 


2. 1 


7.  23,4  8.  67.1 

X  6  5  X  0,25 

152  10  1C,  11 5 

11.  What  are  the  factors  of  24?  i,2,3,4,  b.g,  l2jar><i  24 

12,  'A'hich  of  the  following  are  prime? 


10.  5.6  11.76 


16 


© 


58 


Calculate. 

13.  24  X  b 

14.  24  -  ■  % 

15. 

17.  ?  +  ;  5. 

18.  :  +  -  IL 

19, 

•a 

4  > 

21.  30%  of  80  24 

22. 

_i_ 

2 


16. 


20. 


Z 

5 


1 

•’  \Z 


How  far  does  if  go  in  5.5  h? 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review 
the  pages  that  contain  any  problems 
of  the  type  they  missed.  Some  students 
can  do  this  on  their  own  while  others 
may  need  help.  If  a  large  number  of 
students  have  a  particular  problem 
incorrect,  you  may  want  to  reteach 
that  topic  to  the  groups,  then  assign  a 
duplicated  worksheet  to  reinforce  that 
topic  or,  refer  to  an  appropriate  skill 
card  in  the  BFA  Computational  Skills 
Kit  II  or  BFA  Problem  Solving  Kit  11. 


Test  Item 

Text  Page  Number 

1 

10, 11 

2 

3 

3 

179 

4 

34,35 

5 

42 

6 

44,45 

7 

75 

8 

77 

9 

102 

10 

132 

11 

162 

12 

166 

13 

206 

14 

210 

15 

208 

16 

211 

17, 19 

191 

18,  20 

194 

21 

230 

22 

68, 225 
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Skills  Check  Up— Chapters  1  to  5 


Give  the  correct  answer  for  each:  (a),  (b),  (c),  or(d). 


27 

(a) 

13  571 

2.  S846347 

(a) 

, $7772  89 

376 

(b) 

13  271 

-  790.58 

(b) 

$8772.89 

7529 

(c) 

14  271 

CO 

(c) 

$7672.89 

828 

+  4501 

(d) 

13  261 

(d) 

S7772.89 

3.  46  0  -  31.63 


(a) 

(b) 

(c) 
(b) 


14  37 

15  63 
77.63 
15.37 


Ca) 


4.  75.76 

X  4  8 

- 

(a)  363.648  (b)  36.3648 
(c)  363.548  (d)  373.648 


5,  34  )90  702  Qb") 

(a)  2668  R  23  (b)  2667  R  24 
(c)  2678  R  14  (d)  2668  R  24 


6. 


637,047  rounded  to  the  nearest  hundredth  is: 
(a)  600  (b)  700  (c)  637.1  (d) 

What  is  the  measure  of  LRST? 

(a)  50'  (b)  80' 

(c)  130’  (d)  180’ 
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X"  This  polygon  is: 

(a)  a  hexagon 

(b)  a  pentagon 

(c)  an  octagon 

(d)  a  heptagon 


5.6  )  224  Cb) 
(a)  4  (b)  40 

(c)  400  (d)  0,4 


12,  635 

X  0.001 

. . (b^ 

(a)  0.0635  (b)  0  635 

(c)  6.35  (d)  63.5 


13. 


Which  equation  correctly  solves 
this  problem'^ 

Susan  spends  SI  .20/d  for  bus 
fare  How  much  does  she  spend  in 
five  daysh  ^ 


(a)  S1.20X5  =  N  (b)  $1  20  +  5  =  N 
(c)  5-$120  =  N  (d)S1.20-5  =  N 


14,  What  is  the  perimeter  of  this 
rectangle?  ^  ^  (<-') 


(a)  25.8  (b)  116m 

(cj  23,2  m  (d)  23,2  m^ 


15, 


What  is  the  volume  of  16, 
this  rectangular  prism? 


5000  g  =  ■  kg  (c,) 
(a)  500  (b)  50 

(c)  5  (d)  0  5 


17.  One  litre  of  water 
has  a  mass  of  1  kg. 

What  is  the  mass  of 
1  000  mb  of  water?  (d) 
(a)  1000  kg  (b)  100  kg 

(c)  1 0  kg  (d)  1  kg 


(a)  120  cm=  (b)  15  cm-* 

(c)  34  cm3  (p)  26  cm^ 

19,  It  was  -1 1C, 

The  temperature 
rose  12‘C. 

What  was  the  new 
temperature? 

(a)  -23’C  (b)  23’C 

(c)  -rc  (d)  rc 


18,  8  [5“  (,c) 

(a)  0  (b)  0.62 

(c)  0.625  (d)  1,6 

20.  How  much  time  is  there 

between  08:27  and  14:45?  <b) 

(a)  6  h  (b)  6  h  1 8  min 

(c)  6h  45  min  (d)  6h  27  min 
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Skills  Check  Up- 

-Chapters  6  to  11 

Give  the  correct  answer  for  each:  (a),  (b).  (c).  or  (d). 

1. 

Which  of  these  are  prime  numbers? 

2.  The  greatest  composite  number  that 

2.  4.  6,  8 

is  less  than  20  is: 

(a)  2 

(bj  4  (c 

6  (d)  8 

fa)  19 

(b)  18  (c)  17  id) 

16 

3. 

Which  of  these  numbers  is 

4.  The  greatest  common  factor  of  1 0 

divisible  by  5’  ( 

and  30  is: 

(aj  104  (bj 

105 

(aj  1 

(bj  5  (cj  6  id)  10 

(cj  106  (dj 

107 

5. 

4X10 

=  ■  (c) 

6.  5^  =  ■ 

(aj  40 

(b) 

400 

(aj  25 

(b)  125 

(c)  4000  (d) 

640  000 

(cj  1 5 

(d)  8 

7. 

An  equivalent  fraction  for  |  is: 

8.  Which  of  the  following  tractions 

(a)  s 

IS  greater  than  '^2  (d") 

(a)  1  (bj  1  (c)  id! 

5 

6 

9. 

e;  (a)  21  (bj 

3; 

i  -  ^ 

Cc) 

-3’  (c)  3’  (d) 

(b)  (cj  (dj 

2 

3 

(a') 

11. 

y  of  28 

12,  l=m 

(a)  7 

(b)  12  (cj  10  id)  8 

(a)  0.5 

(b)  0.4  (c)  0.8  (dj 

8  0 

13. 

,  (d) 

=  ■  (a)  7% 

(bj  20%  (cl 

12%  (dj 

35% 
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LiO  chju*e**'s  6  in  n 

14.  9%  as  a  decimal  is;  (c) 

(a)  9  0  {bj  0.9 

(c)  0  09  (dj  90 


15.  4%olS150  (b') 

(a)  $600  (b)  S6 

(c)  S60  fd)  600% 


16.  yVhal  iS  the  average  of 
13,  40  42  5  20.  18?(9) 

(a)  23  fb}  32 

fcj  42  Id)  21 

18.  How  much  interest  would  be 
received  on  a  $500-deposit 
that  earns  12^o  interest  each  yeart’Cc) 

(a)  $12  ib)  $30 

(cj  $60  id)  $560 

20.  Dave  bought  a  bowl  of  soup  for  $0.80. 

2  sandwiches  tor  $0.65  each  and 
a  glass  of  milk  for  $0.45 
How  much  change  should  he  get  from 
a$5  bilH(d') 

(a)  $2  55  (b)  $245 

fc)  $4.10  (dt  $3  45 

22.  On  the  graph  at  the  right,  triangles 
RST  and  XYZ  are  related  by  a  slide. 

Which  vertex  on  RST  matches  vertex  Z’  (d) 

(a)  Z  (b)  R  (c)  S  {dj  T 

23.  Which  ordered  pair  names  vertex  R7  (o) 

(a)  (3,  8)  (b)  (8,  3) 

(Cj  (8,  6j  (dj  (3,  7j 


17.  Use  the  scale  1  60, 

What  is  the  actual 
height  of  this  ladder’Cc) 

(a)  20  cm  ip)  18  cm 
(c)  1 80  crn  id)  57  cm 

19.  Linda  bought  a  10-speed  bike  for  $150. 
What  was  the  final  cost  of  the  bike 
■with  a  provincial  sales  tax  rate  of  7%7  CO 

(aj  $157  (bj  $160 

(cj  $160.50  (d)  $139.50 

21,  At  an  average  speed  of  14  km/h, 

how  far  could  John  cycle  in  1 .5  h?  (c) 

(a)  7  Km  (b)  1 4  km 

(cj  21  kmi  id)  15.5km 
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Extra  Practice— Chapter  One 

Calculate. 


1. 

(a) 

6350 

(bi  8563 

(Cl  $583,82 

(di  483  + 

768  +  853 

4259 

285 

498,05 

2/04 

7158 

4037 

38  19 

+  2054 

+  74 

717.36 

(e)  $7653.82  +  $684,76 

21  821 

I2S5S 

+  300.98 

$6336. 58 

^  2138.40 

2. 

(a) 

469 

fb)  5716 

(C)  $364.48 

(di  6000  - 

4876  ,,24 

-  378 

-  4839 

-  87.39 

(e)  $8534.38  •  $5032.51 

1 

877 

$  277.09 

$3501.67 

3. 

(a) 

48  57 

(b)  371.494 

(ci  5  852  (c 

1)  30  4831 

iel  9  487 

9.35 

63.053 

3.950 

12  7685 

3  017  4 

+  4,83 

+  156,04 

+  6  446 

5,3286 

8  15 

. . — 

+  86  4768 

+  3  0009 

62.75 

590.587 

/t.248 

135.057 

23.6553 

4. 

8  4 

(b)  185  6 

!c;i  63  49 

i)  8563  7  i 

iei  4  76.03 

-  3.57 

-  84  93 

-  8  4  7  6 

-  946  85 

-  38  5 

4.83 

\00<ol 

55.014 

7fc/6  85 

437.52. 

5.  Write  each  nuiTiber  in  words  (n')six  million, ?oar Kunirecl  ei3Vt^-'tWee'tiTooibaft<!i,C;oe  Witni.iierl 
&lxt^-'tu>o  (.b>  eiaWt  m\ \\i<jr> ,  lnu/vAre<i -tKousaivi  itVree  KuxAreii 

(at  6  483  562  (bj  8  400  357  (c)  81  305  76S  (di  753  000  500 

ewkLu-one  m.tUon,  ti\ree  Umv^rfd-fioetbouiaK),  seoeiv  Viv».«vire<i  s:xt«-4ic«y^  Cc\)  seo€r>  V\\Aj\dred 
^  ^  tittv\-tVvre£  million,  ^iJe  WMired 

6.  Use  —  or  ^  to  make  each  numbef  sentence  true,  is 

fai  3  +  3  +  3  7  (bi  438  -78  #^360  icj  36+-4d  •^49  +  36  (d)  83-69  #^24 


7.  Copy  and  complete,  using  >  oi  < 

(aj  38*  38  >  fb!  96*12  +  9  >  lO)  83  *  83  74  id)  15-9*7  ,c 


Extra  Practice  — Chapter  One 

1.  Write  the  value  of  each  underlined  digit  i 

fa,  (bi  60^''^  (c)  4  6.113 


3  +h£>uLSa  nci'tKs 


Calculate. 

2.  (ai 

3  112 

(b)  42231 

(Ci  $219.53 

(d) 

7  8  +  0811  g  ^11 

0.218 

57.016 

6.85 

+  5,663 

+  313  9 

+  2  99 

(e) 

1.1  1  +0.8+7.445 

8  993 

793.22fe 

$  229.37 

9.  355 

3.  (a) 

45.941 

(b)  $68  50 

(c)  0847 

(d| 

0.9  -  0,052  0.648  ’’ 

- 

26  541 

-  3399 

-  0  608 

(el 

47  8  -  19.93  27  g7 

n.40d 

$34.5/ 

0.239 

Round  each  number  to  the  nearest  value  shown  in  brackets. 

12 


4.  (a) 

3540  (hundred!  _ 

3500 

(b) 

78  (ten) 

tc)  8612  (thousand) 

9000 

(d) 

442  881  (hundred  thousandl 

400  000 

819  438  (ten  thousand) 

820  000 

5.  (a) 

72.5 

72  546  (tenth)  (b) 

9.1 17 

(hundredth) 

/96  1  J 

(c)  196  499  (whole  number) 

(d) 

0  599  (whole  number) 

/ 

(e)  321.666  (hundredth) 

1 .  to/ 

6.  Solve  these  equations, 

8  ^4fe.a5  44- 

(a)  n  +  9=17  (b)  rr  -  $1 2  75  =  $33.50  (c)  56+,n  =  100 

(di  n- 28  5  =  63.8  (e)  n  +4  113  =  6.8 

‘JZ-S  2.k,87 

7,  Arrange  these  numbers  in  order  from  smallest  to  largest. 

(a)  919,  2  28,  615,  22  8.  15  15  2,20,  15.5, 22.8,  qi.q,  UI5 

(b)  45  637.  456  37,  45  637  1.  0,456  37,  45  637  1  0.45b  37,  45.k.37l  .4SI» .37, 

- - - 45  b37,  45  fe37.l _ 
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Extra  Practice— Chapter  Two 

What  is  the  measure  of  each  angle?  35 


Write  an  equation  for  each  problem  and  solve 
i32-fc=  n  ;  f\-ZZ 

13.  Six  forestry  workers  cut  132 

logs  in  one  day.  On  the  average, 

how  many  logs  did  each  cut? 


/2  +  3l<.  =  r> ;  r,  =  46 

14.  There  are  36  more  firefighters  than 
there  are  trucks.  There  are  12  trucks 
How  many  firefighters  are  there? 


346  ijr.vA-’.  e  —  cn  tw<  - 


Extra  Practice— Chapter  Two 


3.  Use  a  protractor  4. 

What  is  the  measure  of  i_  RUF’’  <^2.° 


Match 


Obtuse  angle 
Right  angle 


Draw. 

(a)  a  pair  of  parallel  lines 

(b)  a  pair  of  intersecting  lines 

(c)  a  pair  of  perpendicular  lines 

(d)  a  circle  with  a  radius  3  cm 


Match 

(a)  Quadrilateral  \ 

<' 

0 

(b) 

Hexagon  'y/ 

2. 

1  \ 

(c) 

/n 

Octagon 

'3. 

0 

(d) 

Pentagon 

4. 

0 

ar\^  (o') 

8.  Identify  the  congruent  angles. 

(a)  (b)  (c)  (d) 


[i<lro —  cr'iiptf-'f  two  347 


343 


Calculate. 

Extra  Practice  — Chapter  Three 

t:j4 

1.  (a)  38 

(b)  70 

(c)  57 

(d)  39 

(e) 

68 

X  28 

X  36 

X  14 

X  54 

X  71 

/0b4 

“1^20 

798 

2/04, 

4-328 

6^' 

2.  (a)  946 

(b)  800 

(c)  734 

(d)  $4  39 

(e) 

$5,26 

X  85 

X  46 

X  50 

X  86 

X  14 

304IO 

34,  800 

3I0IOO 

^377.54 

$73  64 

3.  (a)  543 

(b)  985 

(c)  646 

(d)  $9  83 

(e) 

$6  49 

X  482 

X  217 

X  702 

X  197 

X  583 

2/3  745 

453  492 

$/936  51 

$3753.67 

4.  (a)  8432 

(b)  9176 

(c)  25 

(d)  768 

(e) 

4105 

X  100 

X  100 

X  1000 

X  1000 

X  1000 

543  ZOO 

9/7  600 

25  000 

768  000 

4 /OS  000 

5.  (a)  4881 

(b)  $30  53 

(c)  976.97 

(d)  487.65 

(e) 

999,99 

X  7 

X  9 

X  8 

X  4 

X  5 

Ml.bl 

1274.77 

7815.76 

/950.6 

4999.95 

,, 

6.  (a)  347 

(b)  482 

(c)  7642 

(d)  15  476 

(e) 

36  401 

X  0  8 

X  0  3 

X  0  4 

X  0.7 

X  0  6 

277. fo 

144.6 

3056.8 

10  833.  Z 

21  340.6 

7.  (a)  58 

(b)  59 

(c)  865 

(d)  1834 

(e) 

5819 

X  1.52 

X  8  35 

X  $9  42 

X  2.08 

X  6  19 

88H> 

492.65 

S  8146.30 

36  0/9,61 

8.  (a)  5.3 

(b)  8.5 

(c)  50.6 

(d)  468  7 

(e) 

309  4 

X  3.6 

X  9.4 

X  5,3 

X  3  9 

X  6.7 

79.9 

Zti>8.l8 

1821.13 

2012.18 

9.  (a)  39.6 

(b)  83  4 

(c)  4437 

(d)  18,76 

(e) 

8  37 

X  3.48 

X  6.59 

X  3,41 

X  5.38 

X  20.6 

131. S08 

549.4,06 

IS/, son 

100.1288 

/  72.422 

10.  (a)  4859 

(b)  8005 

(C)  9413 

(d)  68  342 

(e) 

98  603 

X  706 

X  4007 

X  5037 

X  7  012 

X  4  318 

3430454 

32  076  035 

47  4/3  28/ 

479  2/4  104 

425  767  754 
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Extra  Practice  — Chapter  Three 

Calculale 

60 

1.  (a)  412 

(b)  613 

(c)  589 

(d)  66 

(e) 

876 

X  1 

X  10 

X  1 

X  10 

X  1 

^IZ. 

7^30 

”589 

660 

~ST<o 

2.  (a)  29 

(b)  149 

(c)  99 

(d)  493 

(e) 

6000 

b1 

X  100 

X  100 

X  1000 

X  10 

X  1000 

24  00 

\T^f6o 

TT  dSd 

4430 

6  000  OOO 

3.  (a)  66 

(b)  48 

(c)  59 

(d)  28 

(e) 

IS 

64 

X  34 

X  18 

X  31 

X  37 

X  25 

2244 

864 

I82r8 

103b 

T81h 

4.  (a)  127 

(b)  622 

(C)  587 

(d)  449 

(e) 

128 

66 

X  346 

X  446 

X  630 

X  419 

X  372 

43  442 

2774/ 2 

3(>r8l6 

I8J-I3I 

4T^76 

5,  (a)  391 

(b)  442 

(c)  626 

(d)  499 

(e) 

906 

67 

X  105 

X  303 

X  603 

X  509 

X  500 

4l  055 

133 

311  478 

253  99T 

453  OOO 

6.  (a)  $33.50 

(b)  S61.95 

fc)  $66.88 

(d)  SO. 29 

(e) 

$55.25 

69 

X  4 

X  5 

X  3 

X  7 

X  9 

?■/ 34700 

^308.18 

^200.64 

7/2703 

7.  (a)  821 

(b)  488 

(c)  329 

(d)  3645 

(e) 

22  027 

1 1 

X  0.6 

X  0  4 

X  0.5 

X  0  8 

X  0,7 

492  fc 

195. 2 

164.5 

29/6 

IS  418  .1 

78 

8.  (a)  60.2 

(b)  78.042 

(c)  1,413  2 

(d)  9.17 

(e) 

3.819 

X  4.132 

X  7  08 

X  0  03 

X  2.3004 

X  22,2 

248.744,4 

SSZ.S31  3b 

0.042  396 

Zf  .044  66g 

ST".  7878 

Write  an  equation 

tor  each  problem,  and  solve. 

86 

9.  Jan  bought  2  record  albums.  Each  album  io. 

Derrick  delivers  46  papers  each  day 

How  many  does  he  deliver  in  six  days? 

4feXb-  rVv  n-  27b 
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Extra  Practice— Chapter  Four 

Calculate. 


87 

3I» 

bZ.\ 

1. 

(a) 

10 

rsTo 

(b) 

100  )  2400 

(c) 

1 000  )  36  000 

(d) 

1000  )  521  000 

34 

214 

543 

fc74/ 

2. 

(a) 

8  ) 

272 

(b) 

9 ) 1926 

(c) 

4  r2372 

(d) 

5  )  33  705 

1704  RI3 

2S28  R.I 

7bl  fl.83 

S84  B,b4 

3. 

(a) 

56 

)  95  437 

(b) 

27  [7^357 

(c) 

85  ) 64  768 

(,d) 

93  r^4  376 

fc2.35 

34.47 

82.1^ 

te<\.0Z. 

4. 

(a) 

!  ) 

436,45 

(b) 

3  )  1  18.41 

(c) 

6  )  492,96 

(d) 

9  )  621,18 

5.  Copy  and  complete 

(a)  5  cm  =  ■  mm  50  (5) 

(d)  25  cm  =  ■  mm2?>0  (e) 
(g)  750  mm  =  ■  crntS  (h) 
(j)  2  L  =  ■  cm‘2opo  (k) 


8  km  =  ■  m  8  OOP 
60  cm  -  ■  m  O.fc  (f) 

900  m  =  ■  hm  8  (i) 

1  t  =  ■  kg  1000  (I) 


3  krn  =  ■  m  3ooo 
1250  km  =  ■  m  I  2.i>0  ooo 
1 000  mm  =  ■  m  ' 

1  kL  ■  L  lOoo 


Calculate  the  perimeter  and  area  of  each, 
6. 


i  Ok 


!{)■'■ 


10k  7. 

^ B. 

'^-^^13  cm 

1 2  cm 

\  9  cm 

cm 

”l 

□ 

12  cm 

12  err 


12  cm  _ 

4fe  cm  ;  K'l-  cm^ 


30  cm  ;  30  cm'* 


1 6  cm  ,  26  cm  - 

50  cm;  cm*'  ^>2  cm  ■  I'iO  cm 


Calculate  the  volume. 


■  1*'  Calculate  the  circumference  Use  n  =  3.14. 


12. 


13. 


47. 1  cm 


SO.  24  cm 


350  H-stns  prachcfc  —  chapler  tofii 


Extra  Practice— Chapter  Four 


Calculate. 


1. 

(a) 

90  -  io9 

214, 

(b) 

$2600  -  100 

S2.h 

S-VERb 

(c) 

4400  --  100'44- 

524  R4 

(di 

860  000  -  1000 

11  842  B.1 

2. 

(a) 

6  5T296 

(b) 

8  )  4342 

(c) 

5  ) 

2649 

(d) 

7  )  83  245 

7 

27 

42  R2. 

4I2R20^_. 

1  0<.; 

3. 

(a) 

34  )  ?38 

(b) 

52  )  1404 

(c) 

93 

)  3908 

(d) 

39  He  088 

17 

$4b.72. 

3.l4 

4. 

(a) 

81 ,6  -  48 

(b) 

$280,32  -  6 

(c) 

56,52  -  18 

(d) 

$170.72  -  44 

5. 

Copy  and  complete. 

104 

(a) 

2000  mm  = 

■  m 

2.  (b)  500  cm  = 

■ 

m  -5 

(c) 

2,5  km  =  ■  m  2500 

(d) 

4  hm  =  ■  m 

400 

(e)  2000  kq  = 

I2I4 

:  ■ 

t  2 

(f) 

5000  L  =  ■  kL^ 

5,3fa4 

(g) 

1  km  +  2  hm  +  1 

dam  +  4  m  =  ■  m 

(h) 

5m+3dm  +  6cm  +  4  mm  =  ■  m 

6.  Calculate  the  perimeter. 

/aO  m 


IT 

— C 

IL . . 

. . C 

22  m 


8,  Calculate  the  circumference  of 
the  circle.  (Use  n  =3.14.) 


7,  Calculate  the  area  of  the  rectangle  ioe 
in  Exercise  6. 


9.  Calculate  the  volume. 
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Extra  Practice  — Chapter  Five 


Calculate 


bl 

TOO 

345( 

1. 

(a) 

43  - 

0  01  43  00  (b) 

509 

-  0  1  BO'IO  (c) 

617 

-  0.01 

(d) 

730 

990 

hO 

2. 

(a) 

0.6  r 

438 

(b) 

0,7  )623 

(c) 

5.6  ) 

336 

(d) 

8  3  ) 

0.2 

5.4  ’ 

28faT.5 

3. 

(a) 

2.6  y 

21,32 

(b) 

4,7  ]25,38 

(Ci 

0  01 

)  28  675 

(b) 

0,01 

13  bhO  1 

0.35  ' 

5. 142 

10 

64  I 

4. 

(a) 

O.OO' 

1  )  13  56 

(b) 

4.2  ) 

1  47 

(C) 

6  5  ) 

33,423 

(dl 

1  I 

~  0  34 

4.^0  i 


,  4(o.t 

I  0  461 


5.  1  L  of  water  has  a  mass  of  1  kg. 

What  IS  the  mass  of  water  that  tills  each  carton? 


(a) 


(c)  2  k., 


20  cm 


20  cm 


6.  An  airplane  left  Vancouver  at  06:00  for  a  direct  flight  to  Toronto.  It  arrived  in  Toronto  at 
14  00.  Hov/  long  was  the  flying  time?  BW 

■  '  1 

7.  A  radio  announcer  in  Winnipeg  announces  the  time  as  "three  thirty-two  ' 

What  would  be  the  correct  time  for  a  listener  in  Prince  Rupert’ 

Draw  a  picture  for  each  problem.  Solve.  Ur;: 

8.  Fee-Fie,  the  giant,  is  273  cm  tall.  9.  A  circular  race  track  is  1.6  km  long, 

Tom  Thumb,  the  midget.  Is  87  cm  tall.  How  far  does  a  racing  car  go  in  3  trips 

How  much  taller  is  Fee-Fie  than  Tom  Thumb?  around  the  track? 

1 8fe  cm  4  8  km 

10.  How  much  time  from  A  to  B? 


ih 


A 

03:15 

02:30 

09:40 

23:10 

23:45 

21:11 

14,14 

8 

07:45 

05:10 

14:10 

00:10 

01:15 

02.23 

07  07 

4h  SOrrt'in 


I  50  tf\m 


i  b  W  5  S  m't 
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Extra  Practice— Chapter  Six 

1.  Write  3  multiplication  facts  for: 

/X24=-24i  2X12.-24;  1X42  =  42,2  X  21-42;  1X40 -fcO  2X30 -bO  1X72  =  72  2x3b  =  72; 

(a)  24-3X6  =  24.  (b)  42  3x14=42.  (c)  60  3X2o=fco.  (d)  72  3X24.-72. 


Also:4xfc-24  A\3otx7=42 

2.  List  the  set  of  factors  for: 


Also  i4xi5  =  b0,  bX|Z=fcO;  Also  4XI0-72-  faXI2  =  72 
loXIOzlaO.  8X4  =  72 


(a)  18  1, 2, 3, fa, 4, 18  (b)  30  |,2  3_^  (c)  40  ,,2,4,5  a^,o,  (b)  54  i.2  3,b,4,|g, 


IS,  30 

3.  Write  as  a  product  of  prime  factors: 

20*  2X2x5  22  =  2X11 

(a)  20  (b)  22 

Ii4-  2X2X2X2X2X2  10*2X3X3X5 

(e)  64  (f)  90 


20,  40 


27,54 
54=  2X3X3X3 


30=  2x3x5 

(c)  30  (d)  54 

108=  2X2X3X3X3  (21=  iixil 

(g)  108  (h)  121 


4.  Write  the  numbers  from  this  group  that  are  prime  numbers.  2  7  17  41 
2,  7.  8.  14.  17.  27,  35.  41.  48,  51.  57,  69 

5.  Write  the  greatest  common  factor  for  each  pair. 

(a)  10  and  30  fo  (b)  1 4  and  35  7  (c)  12  and  42  fo  (d)  20  and  30  10 


6.  Write  the  least  common  multiple  for  each  pair. 

(a)  3  and  4  12.  (b)  6  and  10  3o  (c)  4  and  7  28 

(e)  3and12l2  (f)  6  and  15  30  (gj  Sand  12  24 


(d)  5  and  8  4o 
(h)  12  and  20  foO 

1  1  ■ 


7.  Evaluate. 

(a)  5X10"  500  (b)  2  '  X  3"  72  (c)  5"  X  2"  lOo 

(d)  (7  X  10')  -h  ( 2  X  10)  (e)  (4  X  10')  X  (3  X  10")  -h  (2  X  1)  120  ooo  oo2. 

7020 

8.  Write  each  of  the  follovving  in  expanded  notation.  1 

(.4^  842  =  (8X/O*)K4X/O')7-C2x0  (b)  l‘)02=OxlO*;7-(4XloyK8XIO')+(2Xl)  (c)  lOO  O25  =  0xfO^ 
(a)  842  (b)  1982  (c)  100  025  +(2X  lo')  t 
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Extra  Practice— Chapter  Six 


1.  Write  3  multiplication  facts  for 

IXIfa=/fai  2X8=ffa;  1x48  =  40;  2X24=40,  |x 84  =  84,  2x  42  =  84;  /X/00  =  I00;  2X50-liSo; 

(a)  I64x4  =  lfa. 


(b)  48  3XI<.=4e. 
Also:  4X1 2=40; 
fax  8  *48. 


(c)  84  •^'<28-84,  4x25*  100. 


2,  Write  the  set  of  factors  for. 


Also;  5x20  =  lOO  ■ 
Also .  4X21  =  84;  10x10-100. 

Lx  14=84-  7X12=84. 


(a)  28  I,2,4,.7,l4,2g  (b)  32  ,,2,4,8,  ifa, 32  (c)  481,2,3  4^,^3^  ®^l2,4  8;fa32 

12, /b, 24, 48  fa4  '  '  ' 


3.  Write  as  a  product  ot  prime  factors. 

(a)  2121*3X7  (b)  25  25=5X5 


(c)  3836=2X14  (b)  305^- 2/5,x5 


(e)  54  64=2X3X3X5(1)  75  15*3X5X3  (g)  8484  =  2X2X3X7  (b)  9&)t  =  2x2X2X2X2X3 

4.  Write  the  numbers  from  the  group  below  that  are: 


(a)  divisible  by  2  (b)  divisible  by  3  (c)  divisible  by  4 

/2,i8,22,3fa.48,54-,fao  12,  l5,lg,3fc,48,S+,  to  I2,3fa,48,  fcO 

12,  15.  18.  22,  36.  48.  54,  60 

5.  Write  the  greatest  common  factor  for  each  pair. 


(d)  divisible  by  9 

l6,3fa,S4 


(a)  8  and  20 


(b)  15  and  21-^  (c)  28  and  42  (d)  10  and  25  6 


6.  Write  the  least  common  multiple  for  each  pair. 

(a)  5  and  9  (b)  1 0  and  1 2  ^  (c)  8  and  1  2  (d)  20  and  30 

7.  Evaluate  Write  as  a  single  numeral. 

(a)  10’  ‘°°°  (b)  3"  X  10"  (c)  5"  X  10"^  boo  (S)  7  X  lO''^  OOO  000 

(4)  134  =  (lXIO^)+(3X(o')-l-C<?x0  <.b)  3005  -  CBxioO  +  CSxO 

8.  Write  in  expanded  notation.  =  CS>xio4^  +  ,0  (d)  90  003=  (?x(0'^)+ (^3x1^ 


(a)  139 


(b)  3005 


(c)  84  000 


(d)  90  003 
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Extra  Practice- 

-Chapter  Seven 

1B8 

1. 

Replace  each  •,  using  <  or  > .  i^-jo 

2,  Complete  to  make  equivalent  fractions. 

(a) 

.1  *  2  > 

2  5^ 

(b)  f  •  ,V  > 

,  ,  4  ■  24 

^3)  5  30 

1  ■  S> 

(b)  6  30 

(c) 

8  5^ 

(d)  j  •  1  < 

(c)'  ^  ^ 

10)  8  56 

9  =  ..1....3b 
*“)  7  28 

Calculate. 

137.  191 

3. 

(a) 

8  <b) 

^  (c)  3 

4  '1^'  9 

(d)  1  (e) 

1 

6 

(f)  ' 

10 

_  f  4)  _  i  4. 

...a  8 ‘4 

,3  ,  =  1  1  +'13, 

_4  4  2  _ ^9  8 

1  -  1  ^  + 

4  24 

.4  28  .,3,  3 

5  30  4  20 

202  204 

4. 

(a) 

^  (^) 

i  «=)  2 ; 

(d)  3  1  (e)  7 

3 

B 

(f)  3| 

1  fL  +5; 

-  1  !  +  5 

3 

5 

-  1  ^ 

8 

73=7- 

>  la 

33. 

40 

1  'fa  -  1  ^ 

'24-  '3 

205 

5. 

(a) 

4  of  28  2.1 

4 

(b)  -1  of  40  lb 

D 

(C)  -i  of  7  3y 

(d) 

2  y  5  J_ 

5  8  4 

6. 

(a) 

7^47 

12  ^  SiF 

(b)  3  X  2d  7I 

(c)  5^x1’  b 

(d) 

1  ^  X  6  1  8 

7. 

(a) 

7  -  ’  2I 

(b) 

(c)  y  -1-  3'  1  6 

(d) 

.8  2  ^  ' 

9  1 

8. 

Write  as  a  mixed  numeral.  197 

9.  Write  as  a  decimal. 

200  215 

(a) 

11  44: 

4  ^ 

(b)  f..3l 

(a) 

(b)  If 

(c) 

M.  gi 

10  °  lO 

(d)  -If  1  75 

(c)  ^  0.32 

(d)  -:|f  0.4545... 

10. 

Solve  for  N. 

207 

(a) 

N  +  1  =  1  i 

(b)  f  -  N  = 

if  <1=)  N  d 

1 

4 

(d) 

^  X  N  =  4  ,z 

(e)  N  X  f  = 

.  1  J_ 

T  3 

356  f»i 
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Extra  Practice  — Chapter  Seven 

1. 

Write  the  reciprocals  for  each.  :?09 

2.  Complete  to  make  equivalent  fractions. 

(a) 

f  I  T 

4 

3 

(a)  '2 

(b)  2  ^  _i_24 

I'l^l  5  40 

(c) 

(d)  3 

1 

3 

(c) 

10)  9  ■45 

a  ■25 

*d)  4  ~  26 

Calculate. 

187.  191 

3. 

(a) 

10 

(0  I 

(d)  4  (e) 

5 

6 

(f) 

1  4>  ^ 

d  2  '  1  1  a 

1 

P 

1 

10/0  s 

1 6 10  s  3-  8  8 

=  1  ■■37  d- 

5  37.  1  7  d-  4  ,4 

8 

l5 

30  '3o  20 

1  <o)  2  ^ 

202-204 

4. 

(a) 

(b) 

(d)  5^  (e) 

(f)  7| 

+  3  Jl 

8 

-=5-^  -  2  3  3-!-  + 

5. 

(ai 

1  of  18  12 

(b)  4  of  30  24 

1  205 

(C)  -3  X  5  li 

(d) 

3^51  ^b6 

5^62. 

6. 

(a) 

7  y  a  7 

10  a  7^ 

(b)  34x1  '4-^ 

j  3 

(c)  3  ;  X  1  1  4 

(d) 

,  ?  1 3 

7|  X2  |5f 

(b)  1-44 

21  1 

7. 

(a) 

3  -  y  & 

(C)  ^  1^ 

(d) 

.6  _  3  2 

7  .  3  _ 

8. 

Solve  for  N. 

(a) 

f  +  N  =  l-i 

(b)  -  N  =  f  3 

;  (c)  9  X  N  =  3  J 

207 

9. 

Write  as  a  decimal. 

200  215 

10.  Write  as  a  mixed  numeral.  t97 

(a) 

1  7 

100  o.n 

i  0.8 

(a)  -f-S^ 

(b)  ...f.3  2 

(c) 

25  0.  2B 

(d)  -§  0.8b 

(0  -^4  1- 

(d)  ^ 

11. 

Write  as  an  improper  fraction. 

197 

(a) 

7  3  38 

'  ?  S 

(b)  3-1  f 

(0)  2  1;  f- 

(d) 

r  3S 

B  b 
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Extra  Practice  — Chapter  Eight 

1.  Write  two  equivalent  ratios  for  each.  ! 

^  tV  (d)  7  to  5  at t  IS, etc. 

2.  Find  the  missing  term  in  these  equivaient  ratios. 


(a) 


JS 


(b) 


iq_  _ 

3 


40 


(C) 


40 


(d) 


1L  =  33 
4  ■  12. 


40  '  '  3  12  '  '  12  ■  9li> 

3.  Calculate  cross  products,  and  state  which  pairs  of  ratios  are  equivalent  <a),(0.a''<f  (<*) 


(a)  3  ,.t?_  £>*I2: 

'  '  S'  20  3X20  =  fc0'  ' 


12  4  8/4  =  32, 


8  ’  3  I2x3--3b 

Copy  and  complete  these  ratios  charts. 

(a) 


(c) 


3_  21  loxei-zif 

10  '  70  3X7(5  =  210 


12  6  0X(<,=4S 

6  ’  4  12X4  =  48 


5.  Express  each  as  a  percent 
(a)  fo  30% 

(e)  037  37% 

6.  Express  as  decimals. 

(a)  32%  0.32 

(c)  5%  0.05 

8.  Calculate 

(a)  10%  of  35  3.C, 

(d)  12%  of  60  7.2 

9.  Find  the  actual  dimensions  of  this  room 

320  cm 


228 


323 

1  418 

3 

n 

ztT 

532 

(C) 

14 

25 

54.% 

(d) 

3 

4 

(g) 

0,3 

30% 

(h) 

0,9 

IS'^o 

^Olo 


228 

(b)  50%  0.5 

(d)  7%  0.07 


7.  Express  as  reduced  ratios, 
(a)  60%  .i. 

(c)  52% 

25 


(b)  25%  ± 

4- 


(d)  85%  il 
20 

2  2,}1 


scale  ratio 
is  1:80. 


4  cm 


6  cm 


400  cm 


(b)  6%  of  50  3  (c)  1%  of  900  9 

(e)  8%  of  $7.50  ^0  feO  (0  20%  of  $18.50  $3,70 

10.  Tina  received  the  following  marks  on 
some  math  tests:  2^1  z'-V 

85%,  72%,  68%,  75% 

Calculate  her  average  mark.  75% 


2.18  . 


358  Fiftfa  pfacttce  —  chapter  eiqhr 


Extra  Practice— Chapter  Eight 


Write  three  equivalent  ratios  for  each  2. 

4:5,12.15,  iOtol8,15to27, 

(a)  8:10  j<.'.20,ett.(b)  5  to  9  ao-toab.e^. 
|4fcok>.2Ha>q,  _  ^  ^ 

(c)  7  to  3  28tx>l2eUd)  |  ii.  ifi.,  ^  ,ett. 

'  fO 


Copy  and  complete. 


(a) 

(c) 


2  _  ■_  lo 

7  2 1 

5_  _  _20_ 

1  1  i  "44 


(b) 


■  45 

26 


(d) 


10  _  50 
3  ■  ■  15 


Calculate  cross  products  and  state  which  pairs  of  ratios  are  equivalent.  ((»),(c),  and  (d) 

2x8=18  ..  ,,  3X12-3L.  „  8X9=72  _  1(0X15=240 

/X/g=i5(b)  2x2i  =  4a(c)  ^  3x24=  72(d) 


(a)  f  4 


16 


iaX2^  =  240 

20 


Express  each  as  a  percent 

226  22% 

(a)  ^  25%  (b) 

1  1 

20 

557,.  (c) 

21 

25 

847<> 

(d) 

±  80’)„ 

5 

(e)  0.18  18%  (f) 

0.07 

77o  (g) 

0  01 

1% 

(h) 

0.5  50'% 

5.  Express  as  decimals.  . 6.  Express  as  reduced  ratios,  233 


(a) 

91  % 

0.81 

(b)  40% 

0.4 

(a) 

30% 

3 

/o 

(b) 

75% 

3 

4 

(c) 

8% 

0.08 

(d)  2% 

0. 02 

(c) 

45% 

9 

(d) 

0^ 

00 

CO 

20 

25 

7.  Calculate. 

30  2 

(a) 

,0 

0 

0 

CO 

of  $800 

^240  (b) 

7%  of  $60 

$9-20 

(c) 

15°- 

'0  of  $90 

$  15.50 

(d) 

20% 

of  $42.50 

^8.50  (e) 

10%  of  $75 

$  7.50 

(f) 

6% 

of  $23.50 

$  1.4V 

8.  During  seven  consecutive  exercise  days,  Saline  did  the  following  situps: 
12,  17,  23.  20.  21. 30.  and  31 

What  was  the  average  number  of  situps  per  day  for  that  week?  22 


9.  If  the  Gervais  family  monthly  income 
after  taxes  is  $1400,  calculate  the 

Rent  \ 

amount  spent  each  month  on: 

/  aoii 

25%  \ 

(a)  rent  ^  3^0 

(b)  food  $  420 

Other  j 

Expenses  / 

(c)  transportation 

25%  / 

(d)  other  expenses  ^  350 

Transportation 

Expenses 

20% 

2.3  1 
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Extra  Practice  — Chapter  Nine 

1.  Calculate  the  balance  after  each  entry. 


246 


2, 


Date 

Item 

Withdrawals 

Deposits 

Balance 

April 

20 

Bal.  Fwd, 

138.09 

(a) 

April 

24 

10.76 

■ 

(b) 

April 

27 

20,00 

■ 

(c) 

April 

28 

15.85 

■ 

(d) 

April 

30 

7.98 

■ 

(a) 

(b) 

/27.33  (c) 

141,33 
131.48  (e) 
123.50 


248 

Calculate  the  interest 
per  year. 

$50  at  1 3%  ^  4,  50 
$100  at  14%  $|4 
$6000  at  15%$  $00 
$75  at  12% 

$54.50  at  14%$7.fo3 


Copy  and  complete  these  charts. 
3, 


251 


Purchase 

Regular 

Price 

Discount 

Price 

Discount 

Amount 

Sale 

Price 

(a) 

bicycle' 

$200 

1  5% 

■ 

■ 

(b) 

winter  coat 

$75 

40% 

■ 

■ 

(c) 

shoes 

$27 

25% 

■ 

■ 

(d) 

record 

$9.50 

30% 

■ 

■ 

(e) 

sweater 

$37.50 

50% 

■ 

■ 

Purchase 

Price 

Sales  Tax 

Rate 

Sales  Tax 

Amount 

Total 

Cost 

(a) 

$50 

7% 

■$3.so 

■ 

(b) 

$22.50 

8% 

■$i.go 

■ 

(c) 

$250.50 

6% 

■ 

(d) 

$18  000 

7% 

■*I2.(>0 

■ 

(e) 

$235.25 

8% 

■V882 

■ 

I53.S0 


$30;  $  no 
$30;  $45 

$<0.75;  $ao.25 
$  2.8$;  $  fa.bs 
$  18.15;  $  18.15 

A  jogger  was  running  at  20  km/h. 
At  this  rate,  how  long  (in  minutes) 
would  it  take  to  run: 


261 


(a) 


tl<f  2bO 


3'T'in 

1  km 
50  km 
150  'r»‘n 


(b) 

(e) 


lb  min 

5  km 


(c) 


30  min 
10  km 


13  km? 
31  min 


A  leaky  tap  drips  14  L/'d. 

How  much  water  would  be  saved 
in  a  year  (365  d)  if  this  tap 
were  repaired?'  5110  L 
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Extra  Practice— Chapter  Nine 

248 

1.  Calculate  the  balance  after  each  entry.  246  2.  Calculate  the  interest. 


Date 

Item 

Withdrawals 

Deposits 

Balance 

April  1 

Bal.  Fwd, 

— 

$82.23 

(a) 

April  3 

_ 

— 

$9.50 

■ 

(b) 

April  8 

— 

— 

$4.25 

■ 

(c) 

April  12 

— 

$5.95 

— 

■ 

(d) 

April  16 

— 

— 

$10.75 

■ 

(a)  $500  at  1  0% 

(b)  $800at12%t3t> 

(c)  $2000  at  14%$2S0 

(d)  $25  000  at  15% 

$<11.73  $3750 

$15.18 

$<10.03 

$100.78 


Copy  and  complete  these  charts.  260 


3. 


Purchase 

Sales  Tax 

Rate 

Sales  Tax 

Amount 

Total 

Cost 

(a) 

$30 

7% 

■ 

■ 

(b) 

$8,50 

8% 

■ 

■ 

(c) 

$135.50 

6% 

■ 

■ 

(d) 

$8000 

7% 

■ 

■ 

(e) 

$1500 

8% 

■ 

■ 

$2.10;  $32. lO 

$0.b8;  $‘?.I8 

$8.13;  $|43.k>3 

$5fc.O;  $  8S<oO 

$  120;  $  Ho2-0 


261 


4. 


Regular 

Price 

Discount 

Rate 

Discount 

Amount 

Sale 

Price 

(a) 

$200 

30% 

■  $lob 

■ 

(b) 

$25 

20% 

■45 

■ 

(c) 

$36 

15% 

■$540 

■ 

(d) 

$75 

35% 

■ 

(e) 

$127.50 

50% 

■ 

$140 
$20 
$30  .to 
$48.75 
$t3.75 


270 

Mr.  Savatini  calculates  that  he  should 
save  35%  on  his  home-heating  bill 
by  better  insulating  his  home. 

His  normal  yearly  heating  cost  is 
$860 

How  much  will  he  save  by  insulating? 

$301 
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Extra  Practice— Chapter  Ten 


Solve.  Mark  each  solution  on  a  number  line 
(a)  N  +  3  =  7  (b)  N  -  2  =  4 


(c) 


6  +  N  =  8 
^J=a 


(d) 


N  +  8 
N:  0 


8 


Write  a  related  subtraction 

sentence  for  each  Solve. 
W=  34-  i4 

(a)  W  +  14  =  34  (b) 

vJ  =  20 


(i=  7.fo  -3.2 

R  +  3.2  =  7  6 

44 


Write  a  related  addition  sentence 
for  each.  Solve. 

M=  i4  +  ia.  M=  u.s  +4.2 

(a)  N  -  12  =  14  (b)  M  -  4.2  =  6  5 

N  =  ajo  1^  =  10.7 


4. 


Solve  Graph  the  solution  on 

a  number  line  marked  in  tenths 
M  =  n.i  M  = 


iS.I 


(a)  M  =  2.1  +  15  (b)  N  -  3  1  =  16 


5.  Write  a  related  division  sentence 
tor  each.  Solve. 

M=  12-^3  M  =  147  47 

(a)  M  X  3  =  12  (b)  N  X  7  =  147 

M=4  M  =  21 

7.  Use  graph  paper  to  graph  these  points. 
Connect  the  points  as  indicated. 

Join;  (*1,-3),  (*1,  2),  (*3,  '2),  (*3,  '1), 
(•2,  -1),  (*3,  0),  (‘3.  *1).  (*4.  *1),  (*3,  *2). 
(•3,  *3),  (-2,  *4),  (0,  *4),  (-1,  *3).  (-2.  *1). 
(-1.-1),  (-1.  3). 

Make  a  large  dot  at  (*2,  *2). 

Join:  (0,  *1).  (0,  *2),  (-2,  *1),  (0,  0). 


6. 


Write  a  related  multiplication  sentence 


for  each  Solve 
N=  13X3 
(a)  N  -  3  ^ 
M=  34 


13 


(b) 


t^=  8.4X  1.2 

N  -  1.2  =  8.4 

r4=  lo.os 


750  birds  were 
counted  altogether. 
How  many  evening 
grosbeaks  were 
counted?  75 


F  vofii'ig  Gtosbeaks 


9.  Draw  a  broken  line  graph  to 
show  the  accumulated 
centimetres  of  snowfall. 

Calculate. 

10.  *3  + *7  flO  11,  2+6  "8  12.  -5  + *2  -3  13.  *3+  2  +f 

14.  *3-*5  ~2.  15.  •3--I  ■'■•4-  16.  -3-*5  ~B  17.  -3-  5  +2 


Time 

04:00 

08:00 

12:00 

16:00 

20:00 

00:00 

Centimetres 

0 

10 

45 

75 

90 

96 

362  Extra  praclice  —  chapter  ten 


Extra  Practice — Chapter  Ten 

Solve.  Mark  the  solution  on  a  number  line. 


3  +  N  =  7 

2.  12  +  N  =  15 

3.  N  +  33  =  33 

4.  N  -  3  =  1 

A/=4 

N  --3 

4--  0 

N  =4 

N  -  2  =  5 

6.  N  -  0  =  4 

7.  W  -  5  =  0 

8.  T  +  4  =  9 

N  =  7 

N  =4 

5 

T  =5 

Write  a  related  subtraction  sentence  for  each.  Solve. 


9.  N  +  8  =  1  7  „  10. 

W  +  7  =  23  , 

vJ  =  23-7  ,vj=li<> 

11. 

X  +.72  =  48 

12. 

Y  +  26  =  42 

N  =  n-8;  N  = 

X  =  48-l2,X  =  3b 

Y  =  42-2fa,  Y^llo 

13.  M  +  2  3  =  6.8  14. 

M  +  8.9  =  27.8 

15. 

W  +  23.3  =  46.1 

16. 

Z  +  42.3  =  106.2 

Ms  b.8-2.3;  M=+.5 

M  =  27.8-8.4.  M  = 

18.9 

W=4fe.l-23.3;  W= 

22.8 

Z  =  l0b.2-42  3  Z=b3.9 

Write  a  related  addition  sentence  for  each.  Solve. 

17.  A  -  3  =  9  18.  B  -  8  =  26  19.  C-  15  =  32  20.  E  -  38  =  56 

A  =  8+3iA=i2  6  =  2fc+8;B=3+  C=32fi5;C-47  £  =  5b  +  38,  E  -  44 

21.  H-4l'=  6.2  22.  J-  6  7  =  12  3  23.  K  -  1 6.2  =  1 8.8  24.  M  -  56.9  =  56.9 

H  =  4>.2 +4.1,  H  =10.3  J  =  l2.3f-<0.7;  J  =  (4.0  K.  =  16.8  +  (fc  .2,  X=3S.O  M  =  Sb.4  + ,  M  =  1 13.8 


Write  a  related  division  sentence  for  each.  Solve. 

25.  A  X  2  =  8  „  26.  D  X  3  =  27  „  27.  N  X  8  =  72  -  28. 

A  =  aT2;A  =  4  D=27r3;0-‘?  N-72t6;N  =  9 

29.  K  X  15  =  30  0  30.  N  X  1.2  =  1.44  31.  MX  2.5  =  62.5  32. 

K  =  300tI5  •  <=20  N  =1.44+1.2;  iv)  =  l.-2.  M»<<>2.S+2.5  M=25 


N  X  12  =  144  ,,, 
M  =  144+12  ■  (4  =18 


N  X  3.1  =  93 

N=  93  +3.1 ;  hJ-30 


Write  a  related  multiplication  sentence  for  each.  Solve. 

33. 

37.  N  -  1.5  =  4.5  38.  M  =  1.3  =  3.9  39.  K  -  2.8  =  8.9  6  40.  M  -  0  6  =  0  9 

M=4.5X1.5.  kJ  =  U5  M  =  3.8 X  1.3,  M  =5.07  K  =  84b/ 2.8^  25.088  ri=0.9xo  lo;M  =  d.54 


B  -  2  =  12 

8  =  i2X2;  8=24 


34. 


C  -  5  =  15 

C  =  ISX5  ' 


^  ISX5  c  =  75 


35. 


N  -  6  =  1  7  ^,,36. 

N  =  nXlo'  N  =  I02 


M  -  12  =  10 

M  =  10X14,  M=  120 


Copy  and  complete  each  table. 

41.  42. 
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Extra  Practice — Chapter  Eleven 


1.  Use  this  shape 

Make  a  pattern  that  has  rotational  symmetry. 


Copy  and  draw  the  images  as  indicated. 


3. 


Retlection 


6.  Draw  a  segment  of  any  length.  3?5 
Construct  the  perpendicular  bisector. 


7.  Draw  any  angle.  :i2'f 

Construct  the  bisector  of  the  angle. 
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INDEX 


Acute  angle,  36,  37 
Addition 

and  estimation.  1  4  •  like  integers,  295  •  of 
II  decimals,  6,  7  •  positive  and  negative  integers, 

11  296  •  practice,  4,  39,  245  •  problem  solving,  4. 

i  39  •  properties  of,  20,  21  •  related  sentences, 

1  278  •  solving  equations,  1 9 

Angle  bisector 

compasses,  327  •  transparent  mirrors,  326 

>  Angles 

I  and  compasses,  330  •  congruent,  36  •  copying 
j  of,  330  •  degree,  32,  33  •  measuring,  32,  33  • 

'  naming,  30,  31  •  protractor  measurement,  35  • 

:  sum  of,  40,  41  •  types  of,  37 

,  Area 

.  approximations,  1 1 2  •  of  circle,  1 1 2  •  of 
I  parallelogram,  1 1  0  •  of  rectangle,  1 08  •  of 
I  triangle.  109  •  using  n,  1 1  3 
I  Associative  property 
I  of  addition,  20,  21  •  of  multiplication,  63 
i  Averages.  235-237 


Bank  accounts 

!  deposits,  246,  247  •  interest,  248  •  withdrawals, 
i  246,247 
i  Bar  graphs,  263,  303 
j  Broken  line  graphs,  304,  305 

1 

( 

Capacity,  115-117,  144,  145 

Centimetre,  104 

Circle 

area  of,  1 1 2  •  centre  of,  328  •  circumference 
of,  1 06  •  diameter,  29  •  radius,  29 

Circumference 

approximations,  1 06  •  using  pi,  1 07 
Commutative  property 

of  addition,  20.  21  •  of  multiplication,  62 

Comparing 

fractions,  1  90  •  whole  numbers  and  decimals,  26 
Compasses.  38 
Composite  numbers,  1 66, 1  67 
Congruence,  31 , 36,  31  6,  31  9 

Construction  of 

angles,  30,  330  •  bar  graphs,  263,  303  •  broken 
line  graphs,  305  •  circles,  29,  38  •  diagrams, 

1  53  •  dodecahedron,  50  •  hexagonal  prism,  332 
•  hexahedron,  332  •  line  segments,  330  •  nets, 
48  •  octagonal  prism,  332  •  octahedron,  332  • 
parallel  lines,  329  •  pentagonal  prism,  49  • 
pentagonal  pyramid,  49  •  pictographs,  302  • 
polygons  in  circles,  47  •  polyhedra,  332  • 
pyramid,  332  •  solid  shapes,  332  • 
tetrahedron,  332  •  triangular  prism,  332  •2D 
shapes,  31  5,  31  7 
Coordinate  system 
meaning,  301 
Coordinates 

on  a  map.  336,  337 
Cubic  centimetres,  115,116 


Decametre,  121 
Decimals 

addition  of,  6,  7,  201  •  and  fractions,  200,  215 

•  and  percents,  228  •  comparison  of,  26  • 
division  of,  1 02,  1  03,  1  26-1  41  •  graphing,  281 

•  multiplication  of,  65-78,  84  •  place  value,  2,  3 

•  problem  solving,  234  •  repeating,  21 6  • 
rounding,  1  3  •  rounding  repeating  decimals,  2 1  7 

•  subtraction  of,  8,  9,  201 , 245,  252 
Decimetre,  121 

Denominator.  1  85 

common,  1 94  •  least  common.  1 95 
Diameter.  29 
Discounts,  251 
Distributive  property 

finding  products,  82  •  multiplication,  76 
Divisibility,  1 58,  1  59  •  rules  for,  1 60,  161 


Division 

algorithm,  96,  97  •  annexing  zeros.  141  •  by  1  0, 
95  •  by  1 00,  95  •  by  1  000,  95  •  by  0.1 ,  1  28  • 
by  0.01 , 1  33  •  by  0.001 , 1  35  •  by  0.2  to  0.9, 

1 29  •  by  0.02  to  0.99,  1  34  •  by  2-digit  divisor 
including  1  decimal  place,  1 30  •  by  thousandths, 
1 35  •  decimal  in  the  divisor  and  the  dividend, 

1 32  •  3-digit,  1  decimal-place  dividend,  whole- 
number  divisor,  1 02  •  2-decimal  dividend,  whole- 
number  divisor,  1 03  •  2-digit  divisor,  no 
remainder,  98,  99  •  2-digit  divisor,  with 
remainder,  1  00,  1 01  •  meaning  of,  93  •  practice, 
94,  1 64,  31  3,  337  •  related  sentences,  283  • 
to  find  factors,  1 68  •  using  decimals,  1  40  • 
zero  and  one,  1 64 
Drawing  3D  shapes.  273,  333 


Enlargements ,  334  •  of  curved  figures,  335  • 
on  a  grid.  335 

Equations 

and  word  problems,  86,  1 36,  1  37,  253-257  • 
graphing  solutions  to,  277,  281  •  involving 
fractions,  207,  209  •  meaning  of,  1 36,  1  37  • 
solving.  19,  85,  278-283 

Estimation 

by  rounding,  1  4  •  in  addition  and  subtraction,  1  4 
•  in  division,  1  40  •  in  multiplication,  84  •  in  word 
problems,  1  5,  1  38.  1  39 

Expanded  notation,  1  77 
Exponents 

and  evaluating  powers,  178#  and  expanded 
notation,  1  77  •  and  products  of  powers,  1  79  • 
meaning,  1  76 


Factors ,  1  62  •  greatest  common  factor,  171* 
prime  factorization,  170*  products  of  prime 
factors,  1 69  •  sets,  1 63 
Flips,  31  4  •  reflections,  31  4 

Fractions 

adding  like  fractions,  1  87  •  addition,  1  91 , 1  96  • 
addition  patterns,  1  99  •  as  decimals,  200, 

2 1 5-2 1  7  •  associative  property.  1 96  •  common 
denominator,  1 94  •  commutative  property,  1 96 

•  comparison,  1 90  •  concept  of,  1  85  •  dividing, 
211*  division  using  reciprocals,  2 1 0  • 
equivalent,  1  88,  1 98  •  improper,  1  97  •  in 
equations,  207  •  least  common  denominator, 

1  95  •  lowest  terms,  1  89  •  mixed  numeral,  1  97, 
202-204,  213*  multiplication,  208  •  number 
lines,  1 86  •  parts  of  whole  numbers,  205,  206  • 
product  of  denominators,  1  94  •  reciprocal,  209 

•  subtracting  like  fractions,  1  87  •  subtraction 
with  unlike  denominators,  1  91 


Gram,  1 18,  1 19 
Graphing 

integers,  299,  300  •  ordered  pairs,  286,  290, 
299  •  relations,  290,  291  •  solutions,  277,  280, 
281  •  temperature,  293  •  time  and  distance, 
304,305 

Graphs 

bar.  263,  303  •  circle,  306,  307  •  line,  304,  305 
•  picto,  302 


Hectare,  1 1 1 


Inequations.  24,  25 
Integers 

and  zero,  297  •  subtraction,  298 

Interest 

simple,  248,  249 


Kilogram  ,118 
Kilolitre.  1 1  7 
Kilometre,  1 04 


Latitude,  308,  309 
Length 

units  of,  104, 121 

Line  segments 

and  compasses,  330  •  copying  of,  330 

Lines 

intersecting,  44,  45  •  parallel,  44,  45  • 
perpendicular,  44,  45 
Litres,  1 15,  1 17 
Longitude,  308,  309 


Making  change.  252 

Maps ,  1  47,  1  48,  308,  309,  336,  337 

Mass 

relationship  to  volume,  1 44,  1 45  •  units  of,  1 1  8 

Measurement 

of  angles,  32,  33  •  of  area,  1  08-1 1 3  •  of 
capacity,  1 1 5-1 1  7,  1 44,  1  45  •  of  circumference, 
1 06,  1 07  •  of  diameter,  29  •  of  length,  1 04.  121 

•  of  mass,  1 1  8  •  of  volume,  114-117,1  44,  1 45 

•  practice,  1 1  9  •  temperature,  1 50,  292 
Metre.  1 04 

Metric  prefixes 
meanings  of,  121 
Millilitres.  116 
Millimetres,  104 
Mixed  numerals 

addition,  202  •  addition  with  regrouping,  203  • 
multiplying,  2 1 3  •  subtraction,  202  •  subtraction 
with  regrouping,  204 

Money 

addition,  4,  1 4,  201 , 245  •  bank  accounts,  246- 
248  •  division,  95,  1 03  •  in  equations,  18,19, 

2 1 , 86,  136,  253  •  interest,  249  •  making 
change,  252  •  multiplication,  65-67,  69,  79,  84, 
245  •  percent,  228,  230,  231 , 245,  250,  251  • 
sales  tax,  250  •  subtraction,  5,  201 , 245,  252  • 
word  problems,  1  5,  1  7,  80,  84,  86,  88,  1 38, 
139,252,258,272 
Multiples,  173 
least  common,  1  74 
Multiplication 

associative  property,  63  •  by  0.01 , 73  •  by 
0.001 , 73  •  by  1 , 60  •  by  1  0,  60  •  by  1 00.  61 

•  by  1  000,  61  •  by  3-place  decimals,  78  •  by 
4-place  decimals,  78  •  commutative  property, 

62  •  distributive  property.  76  •  estimation  in,  84 

•  fractions,  208  •  meaning  of,  57  •  of  decimals, 
76  •  of  2  digits  by  2  digits,  64  •  of  3  digits  by  2 
digits,  65  •  of  3  digits  by  3  digits,  66  •  of 
hundredths  by  1  -digit  whole  number,  69  •  of 
tenths  by  1  -digit  whole  number,  68  •  practice, 

58,  62,  79,  87,  245,  313,  337  •  related 
sentences,  282  •  rounding  in,  84  •  tenths  by 
tenths,  75  •  two  decimals,  77  •  whole  number  by 
0.1 , 70  •  whole  number  by  decimals,  72  •  whole 
numbers  by  hundredths,  74  •  whole  numbers  by 
tenths,  7 1  •  zero  and  one,  1 64  •  zero  in 
multiplier,  67 

Negative  numbers 

addition  of,  295,  296  •  graphing,  299,  300  • 
introduction,  292,  294  •  subtraction  of,  298 
Nets,48,  49,  332 
Number  line,  1  86 
Number  sentences,  18 
Numeration  systems,  59 
Numerator,  1 85 


Obtuse  angle,  36,  37 
Optical  illusions.  321 
Ordered  pairs 

concept,  285  •  generating,  288,  289  •  graphing, 
286, 287 
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Parallel  lines 

construction  of,  329 
Parallelogram 
area  of,  1 1 0 
Patterning,  126 

and  tiling,  323  •  in  division,  1 27  •  with  straight 
lines,  51 

Percent 

decimal  equivalents,  228  •  from  ratios,  226  • 
money,  228,  230,  231 , 245,  250,  251  •  of  a 
whole  number,  230  •  practice,  234  •  reduced 
ratio,  233  •  rounding,  232 
Perimeter 

of  rectangles,  105 

Perpendicular  bisector,  324  •  compasses,  325  • 
mirrors,  324 
Pi,  107,  113 
Pictographs,  302 

Place  value,  1  •  billions,  1 1  •  millions,  1 0  •  to  ten 
thousandths,  3  •  to  thousandths,  2 

Polygons 

and  symmetry,  31  7  •  diagonals,  46  •  in  circles, 
47 

Polyhedra 

construction  of,  48,  332  •  definitions,  333 

Predicting  outcomes,  263 
Prime  numbers,  166, 168-170 
Prisms 

pentagonal,  49  •  volume  of,  1 1 4 
Probability,  254-269 
Problem  solving 

coordinates,  301 , 336,  337  •  decimals,  232  • 
division  of,  1  57,  1  72  •  fractions,  1 89,  1  92, 1 93 

•  functions,  75  •  geometry,  40,  41 , 45,  273, 
327,  331  •  graphing,  301  •  mixed  operations, 

1 6,  1 42,  1 43  •  multiples,  64  •  multiplication, 

21 , 58,  78,  83, 1  57,  1  72  •  optical  illusion,  328  • 
primes,  43  •  prisms,  1 80,  1 81  •  probability, 
267-269  •  ratios,  222,  224,  234  •  squares,  1  67 

•  volume,  1 80,  181 
Properties 

of  addition,  20,  2 1  •  of  addition  of  fractions,  1 96 

•  of  multiplication,  62,  63,  76,  82  •  of  zero  and 
one  in  multiplication  and  division,  1  64 

Protractor 

reading,  34 
Pyramid 

pentagonal,  49 


Radius,  29  i 

Ratios 

and  rates,  225  •  as  percents,  226  •  drawing  to 
scale,  239  •  equivalent,  223  •  meaning,  221  • 
scale,  238,  239 
Ray,  30 
Rectangle 

area  of,  1 08  •  perimeter  of,  1 05 

Rectangular  prisms 
volume  of,  1 1 4 
Reflections,  316 
Right  angle,  36,  37 
Rotational  symmetry,  322 
Rotations 

drawing  of,  320,  321 

Rounding 

decimal  numbers,  1 3  •  in  multiplication,  84  •  of 
percents,  232,  236  •  of  repeating  decimals,  2 1  7 
•  of  whole  numbers,  1 2 


Sales  fax,  250 
Scale  drawings 

drawing  to  scale,  241  •  finding  actual  size,  240 

Shapes 

and  symmetry,  31  5 
Slides,  314*  drawing  of,  318,  31  9 

Straight  angle,  36,  37 
Subtraction 

and  estimation,  1 4  •  of  decimals,  8,  9,  201 , 245, 
252  •  effractions,  1 87,  191  *01  integers,  298  • 
of  money,  5,  201 , 245,  252  •  practice,  5,  39, 
245  «  related  sentences,  279 
Symbols 

use  of,  24,  25 

Symmetry,  315*  lines  of,  31  7  •  rotational,  322 


Temperature 

graphing,  293  •  measuring,  1  50  •  minus  degrees, 
292  •  thermometer,  292 

Tessellation,  323 
Time 

centuries,  1  49  •  daylight  saving,  1  48  •  time  after, 
1  46  •  zones,  1  47 


Tonne, 1 1 8 
Triangle 

angles  of,  42,  43  •  area  of,  1  09 
Turns,  31  4  •  rotafions,  31 4,  320-322 


Units 

of  area,  1 08,  1 1 1  •of  length,  1 04,  1 2 1  •  of 
mass,  1 18»  of  volume,  1 14-1 17,  144,  145 


Vertex,30,  34,  35 
Volume 

of  rectangular  prisms,  114*  relationship  to  mass, 
1 44,  1 45  •  units  of,  114-117,1 44,  1  45 


Word  problems 

addition,  1  7,  22,  23  •  averages,  236,  237  • 
capacity,  117*  choosing  equations,  253  • 
choosing  operations,  52  •  distance,  260  • 
division,  1 02,  1 25,  131,1 36,  1 37  •  equations, 
86,  1 36,  1  37,  255,  284  •  estimation,  1 5,  84, 

1 38,  1 39  •  extraneous  and  insufficient 
information,  1  52,  1 65  •  fractions,  212,214* 
graphs,  303-307  •  interest,  249  •  mass,  1 1 8, 

1 1  9  •  measurement,  1  20, 1  52,  1  53  •  mixed 
operations,  53,  1  53  •  money,  1  5,  1  7,  80,  84,  86, 
88,  89,  1 38,  1 39,  252,  258,  272  •  multiples, 

1  75  •  multiplication,  1  7,  57,  80,  81 , 89  • 
multi-step,  1 7,  258,  259,  270,  271 , 272  • 
percent,  227,  229,  233  •  ratio,  224  •  solving 
technique,  22,  23,  1 53,  256,  257  •  speed, 

260,  261 , 262  •  subtraction,  22,  23  • 
temperature,  1  51  •  time,  1  47,  1  48,  1  51 , 260, 
261  •units  of  measure,  120*  using  mass,  118, 
119 
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